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ON THE PATHOLOGY OF CAROTID-CAVERNOUS ANEURYSMS 
(PULSATING EXOPHTHALMOS) 


Watter Danny, M.D., AND RicHarp H. Fo tis, Jr., M.D. 


Baltim 


The last word upon the clinical fea- 
tures of carotid—cavernous-sinus aneu- 
rysms has probably been said by C. H. 
Sattler in his exhaustive publication on 
pulsating exophthalmos (Handbuch der 
gesamten Augenheilkunde, 1920). It is 
unlikely that more than minor variations 
in the clinical expressions of this lesion 
will be found. A method of curing these 
desperate lesions when they proved to be 
refractory to the simpler surgical efforts 
heretofore in vogue was recently pre- 
sented by one of us (W. E. D.). The 
hazards of any form of surgical treat- 
ment of such cases are attested by the 
two pathological specimens to be de- 
scribed, obtained at necropsy in the only 
two fatal cases in the series. These dan- 
gers are in part due to the risks of the 
operative attack per se and in even greater 
degree to the variable and unpredictable 
vascular patterns of the circle of Willis, 
upon which the development of an ade- 
quate collateral arterial circulation to the 
brain is dependent. The age of the pa- 
tient is always an additional risk which 
unquestionably increases with the years. 
However, because of congenital varia- 
tions of the circle of Willis, youth is no 
assurance against this danger. 

It is principally with the anatomical 
details of carotid—cavernous-sinus aneu- 
rysms that this publication is concerned. 
Two post-mortem specimens are pre- 
sented: the patient in one case died from 
Tupture of the carotid artery when a clip 
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was placed intracranially; in the other, 
probably from multiple infarcts in the 
brain stem. The relationship, if any, of 
these infarcts to the operative applica- 
tion of a partially occluding band on the 
internal carotid artery in the neck is not 
clear. The temporary cerebral anemia in 
the second case was doubtless due to a 
minute posterior communicating artery 
on the affected side and to a small an- 
terior cerebral artery by which alone a 
collateral arterial blood supply was pos- 
sible. At the time of Dandy’s recent pub- 
lication on carotid-cavernous aneurysms 
(1937), 29 pathological specimens of 
carotid-cavernous arteriovenous aneu- 
rysms were recorded in the literature, 
most of them inadequately described, and 
in the great majority it was merely noted 
that an opening existed in the carotid 
artery within the cavernous sinus. It has 
previously been emphasized (1) that in 
no other part of the body does an artery 
actually traverse a venous channel and 
thus lend itself so readily to the develop- 
ment of an arteriovenous fistula, and (2) 
that within the cranial chamber large 
arteries and veins are not contiguous and, 
therefore, (3) in no other part of the 
cranial chamber can a traumatic or other- 
wise acquired arteriovenous fistula de- 
velop. All arteriovenous aneurysms with- 
in the brain (and there are many of 
these) are, therefore, of congenital origin. 
Carotid—cavernous-sinus aneurysms may 
arise either as a direct or indirect result 


| | 
| 
| | 


366 WALTER E,. DANDY AND RICHARD H. FOLLIS, JR. 


of trauma to a normal or abnormal (pre- 
existing aneurysm) carotid artery within 
the cavernous sinus; or they may result 
from spontaneous rupture of an arterio- 
sclerotic internal carotid artery or a pre- 
existing aneurysm of this artery within 
the cavernous sinus. Of the 29 post- 
mortem specimens, 16 were presumably 
of traumatic, and 13 of spontaneous ori- 
gin, It is not entirely unlikely that in some 
of these entered as traumatic there may 
well have been, as possibly in one of our 
cases, a preéxisting aneurysm that was 
already on the point of rupture, and the 
trauma may have had little, or perhaps 
no, bearing upon its production. There 
are, in fact, reasons to believe that seri- 
ously defective walls of the internal caro- 
tid artery are more common in its intra- 
cavernous portion than in the neck or 
intracranially. 


CASE REPORTS 


Case 1 (U-135247). Diagnosis. Bi- 
lateral carotid—cavernous-sinus arterio- 
venous aneurysms—presumably _post- 
traumatic (16 years’ duration). 

Treatment. (1) Fascial band applied to 
left internal carotid artery (April 18, 
1938). (2) Portion of internal, external, 
and common carotid arteries about band 
area removed 58 days later. (3) At- 
tempted application of silver clip to in- 
ternal carotid artery intracranially (death 
five hours later). (4) Necropsy 67 days 
after application of the band, and nine 
days after removal of portion of the ar- 
teries. 

A colored male, aged 53 years, en- 
tered the Johns Hopkins Hospital on 
March 17, 1938, because of bilateral 
carotid—cavernous-sinus arteriovenous 
aneurysms, from the effects of which he 
was almost blind. He had long been a 
patient in the dispensary, where he was 
treated for syphilis of the cardiovascular 
system. His blood pressure was 160/105 


in 1932. He had arteriosclerosis and dila- 
tation of the aorta. 

The present illness began 16 years ago 
(at another time he said 11 years ago) 
following an injury to the head. The his- 
tory of trauma is none too dependable. 
Whether or not his pulsating exophthal- 
mos dated from that time is not certain: 
he remembered very little about the ‘o 
jury and did not know whether he was 


Fig. 1 (Dandy and Follis). Case 1, One 
month before operative occlusion of the left 
internal carotid artery. Pulsating exophthal- 
mos, right eye. Tortuous, bulging vessels over 
forehead, more marked on the right. 


unconscious afterwards. However, at that 
(indefinite) time the left eye turned out- 
ward and he became aware of a noise 
in the head. On further inquiry into the 
hospital records it was found that he did 
have an accident in 1932. This great 
disparity in dates is indicative of the pa- 
tient’s mental unreliability. He was very 
forgetful, and all his statements concern- 
ing past history were so changeable as to 
be entirely uncertain. 

He was first seen in the Johns Hopkins 
Dispensary in December, 1930, and again 
in 1932. At the time of the latter admis- 
sion he complained of a continual roar 
in the head, dizziness, ringing in the left 
ear, and poor vision in both eyes. The 
objective findings were: bilateral strabis- 
mus, slight bilateral exophthalmos, ec- 
tropion of the left lower lid, paresis of 
both sixth nerves, and total paralysis of 
the left third nerve. He said he had been 
advised from time to time to have some- 
thing done, but as long as any vision re- 
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mained he was averse to surgical treat- 
ment. 

He again entered the Johns Hopkins 
Hospital, March 17, 1938, following a 
drunken brawl (fig. 1). He was semicon- 
gious, but his condition rapidly 
cleared. At that time there was marked 
proptosis of the right eye, none of 
the left. (Proptosis was not meas- 
ured.) The right eyeball pulsated strong- 
ly and synchronously with the pulse ; the 
left did not. There was marked conver- 
gent strabismus in the left eye, but none 
in the right; movement of the left eye 
was impossible. Tremendous tortuous 
bulging vessels stood out over the fore- 
head on both sides, but much more on 
the right. There was a big bed of pul- 
sating vessels along the bridge of the 
nose; all of these vessels pulsated strong- 
ly. A thrill was palpable over the ves- 
sels and a loud murmur heard over prac- 
tically the entire head, but more intensely 
over the temporal and frontal regions. 
The pupils were of average size: that 
of the left eye barely reacted to light; 
that of the right reacted somewhat bet- 
te. The optic discs were atrophic and 
pale but sharply defined, the veins en- 
gorged and tortuous. The blood pressure 
was then 176/100. Compression of the 
right carotid artery in the neck did not 
affect the bruit nor the size of the vessels 
over the forehead. Obliteration of the 
left carotid artery modified but did not en- 
tirely stop the loud bruit; there remained 
a slight humming sound. Following com- 
pression of either internal carotid for 
half a minute the patient became dizzy. 

The patient was entirely blind in the 
left eye and could only count fingers with 
the right. Both eyes were turned inward 
toward the nose, the left much more than 
the right. 

One month later the patient was 
squeezing a furuncle on the nose when 
he opened one of the large vessels. The 


bleeding was quite severe; he came at 
once to the dispensary where pressure 
was applied and the bleeding controlled. 
Frightened by the possibilities of further 
hemorrhages he was eager for surgical 
intervention. 


OPERATIONS 


First, April 16, 1938. Partial occlusion 
of the /eft internal carotid artery by a 
band of fascia lata (W. E. D.). 

One could only assume that the arterio- 
venous fistula was on the left side be- 
cause (1) the bruit was markedly af- 
fected by closure of the left internal 
carotid artery in the neck; that of the 
right had no effect; and (2) the third- 
nerve palsy was complete on the left. On 
the other hand, the exophthalmos was 
only on the right, and the tortuous pul- 
sating vessels were on the right. It was, 
therefore, necessary to assume that the 
left ophthalmic vein was thrombosed. 

Since it was clear from the compres- 
sion test that total ligation of the in- 
ternal carotid artery in the neck could 
not be tolerated, partial occlusion of the 
internal carotid was performed under 
local anesthesia. The internal carotid ar- 
tery was very large and pulsated strongly ; 
it was at least twice as large as the 
external carotid artery. The fascial band 
was placed around the internal carotid 
artery just above the bifurcation and 
sutured when it had reduced the artery to 
approximately one third of its original 
circumference. Pulsation and a. thrill 
were still present above the band, but the 
difference in the degree of pulsation 
above and below the band was very 
marked. The patient was carefully 
watched before the band was perma- 
nently fixed, but there were no symptoms. 
He immediately realized the great diminu- 
tion of the noise in the head, but it was 
still present. 

The patient was discharged 10 days 
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later, after an uneventful recovery. 
The bruit remained, perhaps somewhat 
diminished, but still strongly heard over 
the entire head. 

The patient was readmitted on June 
14, 1938, two months after the partial 
ligation of the carotid artery in the neck. 
The size of the vessels in the forehead 
and eyes and the pulsating exophthalmos 
were practically unchanged from the 
findings at the first admission. The blood 
pressure was now 230/ 105. Compression 
of the artery in the neck was well borne 
for five minutes without cerebral symp- 
toms. 

Second operation, June 15, 1938. Exci- 
sion of part of left internal carotid artery 
with band. Total occlusion of internal 
carotid. 

The old wound was reopened under 
avertin anesthesia. The carotid artery 
was surrounded by a very dense scar 
which made the dissection difficult. The 
vagus nerve and the jugular vein were 
tightly matted to the artery and required 
sharp dissection for their liberation. The 
jugular vein was opened during this proc- 
ess and ligated. The internal carotid ar- 
tery was totally occluded with a silk liga- 
ture just above the scarred area. After 
this the internal carotid artery, the ex- 
ternal carotid artery, and the common 
carotid artery were closed with silk su- 
tures and the intervening trunks (con- 
taining the old band) were removed in 
one piece. It is worthy of note that no 
change occurred in pulse, blood pressure, 
or respirations during this procedure. The 
patient’s postoperative course was un- 
eventful. 

Nine days later, June 24, 1938, an at- 
tempt was made to place a silver clip on 
the left internal carotid artery intracrani- 
ally. The artery was so large that the 
clip which had heretofore been used 
in other cases would not straddle the 
vessel and in an attempt to force it with 
a little pressure, the calcified artery tore. 
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Although the immediate bleeding was 
terrific, it was quickly suppressed with 
the spatula and both ends were clipped 
without injury to the circle of Willis. But 
the hemorrhage into the posterior fossa 
had been sufficient to cause death five 
hours later. 


PATHOLOGICAL REPORT (Autopsy No. 


15915) 


The autopsy was performed 14 hours 
after death. Aside from cardiac hyper- 
trophy (510 grams), moderate arterio- 
sclerosis, and pulmonary emphysema, all 
the important gross and microscopic 
pathological changes were found in the 
cervical and cranial vascular system. It 
should be noted that the partially occlud- 
ing fascial band had been placed on the 
internal carotid artery just cephalad to 
the bifurcation 67 days before death, and 
the section of the arteries including the 
band had been removed nine days before 
death. 

Arteriovenous fistulae. The entire 
sphenoid bone together with the anterior 
portion of the occipital bone was removed, 
and two transverse sections were made 
through the specimen (fig. 2, a, b). The 
first was through the stalk of the hypoph- 
ysis, and the second just anterior to the 
posterior clinoid process, making it pos- 
sible to see both carotid arteries and both 
cavernous sinuses. 

Description of specimen (fig. 2). In its 
course through the foramen lacerum the 
wall of the left internal carotid artery 
and related structures was so greatly 
thickened that quite a mass had been 
formed; the thickness of the wall (2 
mm.) was about three times the normal, 
but its lumen (4.5 mm.) was not affected 
and in size equal to that of the opposite 
side. There was a small, flat, partially 
obliterating thrombus within the artery 
in this region; this may possibly have 
been related to the greater thickness of 
the overlying arterial wall. After the first 
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pend in the artery as it entered the cav- 
enous sinus, the vessel remained un- 
changed in size for a distance of 1.25 
cm,; at this point the anterior, posterior, 
and lateral walls diverged, forming a sac 
measuring 1.5 cm. in its greatest diame- 
ter, and 6 mm, in width; the major bulge 
was in the anterior wall of the sac (ar- 
tery). In the lateral wall of the aneurys- 
mal sac was a small calcified plaque. On 
the anterior wall of this sac and at a 
point 5 mm. above its origin was the first 
of two openings into the cavernous sinus. 
It was roughly oval and measured 4 by 
7mm. Its margins were slightly irregular 
but smooth. A second fistulous opening 
from the aneurysmal sac was approxi- 
mately of the same size; it was 1 cm. 
above the first opening, and on the supe- 
rior wall of the sac. The margins of this 
opening were also somewhat irregular 
but smooth. The walls of the aneurysmal 
sac were much thinner that those of the 
carotid artery and eventually for this 
reason it became difficult to tell where 
the artery terminated and the thickened 
walls of the cavernous sinus began. The 
superior continuation of the carotid ar- 
tery from the aneurysmal sac is shown 
by the entering probe (fig. 2, frontal sec- 
tion b). It is worthy of note that, in cross 
section, the continuation of the internal 
carotid artery above the aneurysmal dila- 
tation was distinctly smaller than that of 
the opposite side and was triangular in 
shape, owing to the compression on all 
sides by the enlarged cavernous sinus and 
the aneurysmal sac (fig. 2, frontal section 
b). 
Microscopically, the thickening of the 
left carotid artery at its entrance into the 
cavernous sinus was found to be due to 
an increase in the size of the media. 
The elastica was intact as the artery en- 
tered the skull. However, at the point 
where the lumen began to widen, the elas- 
tic layer completely disappeared (figs. 3 
and 4) and the wall of the dilated artery 


was composed for the most part of elon- 
gated muscle cells and hyaline connective 
tissue. There was no evidence of any in- 
flammatory change. The wall of the left 
carotid above the dilatation was normal. 

The cavernous sinus, left side (fig. 2). 
The cavernous sinus was a very large sac 
measuring 2.5 cm. (vertical) by 2.5 cm. 
(width) by 1.5 cm. (anteroposterior). A 
mesial pouch of the cavernous sinus ex- 
tended beneath the internal carotid artery 
and pushed the hypophysis toward the 
opposite side; the left border of the hy- 
pophysis just reached the midline. This 
pouch also elevated the intracranial por- 
tion of the internal carotid artery and this 
in turn produced sharp angulation of the 
optic nerve where it was fixed at the 
optic foramen. The wall of the cavernous 
sinus on the left side was composed of 
dense, hyaline connective tissue. In places 
there were bluish staining granules of 
calcium, Hyaline thrombus was adherent 
to the wall; in the anterior portion there 
was a fresher thrombus undergoing or- 
ganization. 

A second round pouch (1 cm. by 1 
cm.) of the left cavernous sinus lay just 
over fistula no. 2, and projected intra- 
cranially through the opening where the 
third nerve entered the wall of the sinus. 
It was sharply defined and looked like a 
little tumor. This venous pouch flattened 
the oculomotor nerve, which was spread 
like a fan over its anterior border. The 
normal trabeculae within the cavernous 
sinus had been entirely destroyed so that 
a single big smooth cavity resulted. The 
walls of the sinus were everywhere 
greatly thickened, in places to 2 or 3 mm., 
and in one place were definitely calcified. 

The right cavernous sinus was roughly 
a third as large as the left and contained 
numerous trabeculae. The two pouches 
that were present in the left were also 
represented here but both were very 
much smaller, The places at which these 
pouches developed were doubtless the 
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weak spots in the wall of the cavernous 
sinus. 

The intercavernous connection is in- 
teresting (fig. 2, frontal section a.) Im- 
mediately beneath the hypophysis was a 
roughly oval venous sac measuring 1 cm. 
by 8 mm. This sac communicated with 
each cavernous sinus by an opening about 
2 mm. in diameter. This was the only 
direct communication between the two 
cavernous sinuses. A very wide patent 
basilar sinus afforded much greater com- 
munication, although in a slightly more 
indirect, way; that is, downward behind 
the posterior clinoid process. 

Venous tributaries. The superior oph- 
thalmic vein on the Jeft was completely 
thrombosed from its mouth in the cavern- 
ous sinus to the most anterior part of the 
orbital contents (5 cm.) that remained 
after removal at necropsy. No trace of 
an inferior ophthalmic vein could be 
found. The lumen of the thrombosed vein 
was only about 1 mm. wide at the cavern- 
ous sinus and about 2 to 3 mm. at its 
greatest diameter within the orbit. The 
wall of this thrombosed vessel was as 
thick as the normal carotid artery. Micro- 
scopically, this vein presented an inter- 
esting appearance. There was an adventi- 
tial layer a little thicker than normal. 
Next was found a layer of connective- 
tissue cells together with a few muscle 
cells which probably represented the 
media. Farther in, were numerous thin- 
walled vascular channels all infiltrated 
with lymphocytes. Between these and the 
lumen, there was a band of hyaline con- 
nective tissue to which organized throm- 
bus was attached. 

The right superior ophthalmic vein was 
enormous (diameter 1.2 cm.), elongated, 
and tortuous. There was no inferior oph- 
thalmic vein on this side. The walls were 
not thickened, but were probably actually 
thinner than normal. 

The inferior petrosal sinuses were 
fairly symmetrical blind pouches which 
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did not communicate with the jugular 
system ; apparently no communication had 
ever existed. The basilar sinus afforded 
connection between the two inferior pe- 
trosal sinuses and indirectly between the 
two cavernous sinuses was like an hour. 
glass in shape, the constricting center 
being at the midline and only 2 mm. in 
diameter. Trabeculae were present in the 
right inferior petrosal and right half of 
the basilar sinus, but were absent in both 
of these sinuses on the /eft side. 

The superior petrosal sinuses were also 
blind, roughly symmetrical pouches on 
both sides ; they measured 1 cm. in length 
and 8 mm. in width. They did not com- 
municate with the lateral sinuses, but 
ended over the dural foramina conveying 
the sensory root of the trigeminus. The 
sphenoparietal sinuses appeared to be ab- 
sent ; at least, extension of the cavernous 
sinus through either foramina ovale 
could not be demonstrated. 

Arteries. The intracavernous portion 
of the left internal carotid artery has been 
described under the fistula. It may be 
added that this artery was closely applied 
to the sphenoid bone and the hypophysis 
except anteriorly, where a bulge in the 
cavernous sinus projected below the bone 
and the artery, pushing the latter later- 
ally. On the right, the carotid artery was 
everywhere fixed mesially. In the other 
case described in this paper these arteries 
were closely applied to the lateral wall of 
the sinus and were separated from the 
hypophysis by the venous bed. 

In the accompanying drawing (fig. 2, 
frontal section b) the differences in size 
and position of the intracavernous por- 
tion of the internal carotid artery on the 
two sides are shown. On the left the 
lower portion of the artery was pushed 
to the midline of the head; on the right 
the artery was pushed laterally at one 
point by a projection of the cavernous 
sinus, 

Other arterial abnormalities. The mark- 
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oy abnormal circle of Willis is shown 
n the accompanying drawing (fig. 2). 

a of the arteries were full of sclerotic 
plaques. The anterior communicating ar- 
tery was double and each trunk as large 
as the anterior cerebral artery. A small 
jilatation (aneurysm) bulged posteriorly 
alongside the right anterior cerebral ar- 
tery. 

The posterior communicating artery on 
the right was small; the one on the Jeft, 
nearly as large as the carotid. The poste- 
rior communicating artery was practically 
continuous with the posterior cerebral 
artery—a not uncommon finding. 

At the junction between the left poste- 
rior communicating and posterior cere- 
bral arteries was a sacculated aneurysm 
that measured 1 cm. by 8 mm. This was 
unruptured and contained no thrombus. 
The basilar and both vertebral arteries 
were very large; the walls contained 
many calcified plaques. 

Thrombi. A well-organized gray single 
thrombus 1.7 cm, by 1.2 cm. filled the 
inferior portion of the left cavernous 
sinus. This thrombus lay 2 or 3 mm. 
beyond fistula no. 1 and did not, there- 
fore, reach the fistula. The extensive and 
doubtless much older thrombosis of the 
left ophthalmic vein has been noted. 
There was no connection between this 
thrombus and that in the pouch of the 
cavernous sinus. A small, flat, partially 
obliterating (by about one third) throm- 
bus in the carotid just before it entered 
the skull coincided with the thickened 
arterial wall. There was no thrombus at 
any point in the intracavernous portion 
of the carotid artery. 

Brain. When the calvarium and dura 
were removed, a small amount of blood 
was found beneath the dura on the left 
side. The convolutions were slightly flat- 
tened but there was no marked pressure 
cone. A large hemorrhage was observed 
beneath the arachnoid at the base and 
especially over the cerebellar hemispheres 


on their inferior aspect. 

The lateral cerebral ventricles were of 
normal size; a blood clot partially filled 
the posterior horns as well as the fourth 
ventricle. On numerous sections of the 
brain the only lesion found was a small 
area of punctate hemorrhages in the 
cortex about the level of the anterior limit 
of the caudate nucleus on the left. Micro- 
scopically, no change that might be refer- 
able to the carotid ligation could be made 
out on the left side. The ganglion cells 
had normal-appearing nuclei and _ their 
cytoplasmic contents showed no change. 
There were several small arteries with 
calcified walls in the corpus striatum, on 
both sides. 

Eyes. There was distinct atrophy of the 
optic nerves. Except for a few thickened 
blood vessels in the choroid, the remain- 
ing portions of the posterior segments of 
the eyes showed nothing upon histological 
examination. 

Case 2 (U-143515). Admittance, June 
10, 1938 ; death, July 18, 1938. 

Diagnosis. Bilateral carotid—cavernous- 
sinus arteriovenous aneurysms—post- 
traumatic (three weeks’ duration). 

Treatment. (1) Partially constricting 
fascial band on internal carotid artery 
(June 11, 1938). (2) Removal of band 
one day later (recovery of symptoms fol- 
lowed). (3) Band replaced 10 days later. 
(4) Total ligation of internal carotid ar- 
tery 24 days later (death two days later). 

A quite feeble old lady, aged 68 years, 
had been perfectly well until she had had 
a fall three weeks previous to ad- 
mittance. She was stunned momentarily 
but was not unconscious. A_ resulting 
Colles fracture was reduced and a cast 
applied in another hospital, where she re- 
mained seven days. Her right eye was 
swollen immediately after the accident 
and there was some protrusion of the 
eyeball. Since the accident there had been 
a continuous roar in the right side of her 
head. Because of the noise and the pro- 
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truding eye she was brought to the Johns 
Hopkins Dispensary, where Dr. Frank 
Ford made the diagnosis of a carotid— 
cavernous-sinus arteriovenous aneurysm 
and sent her into the Johns Hopkins 
Hospital, on June 10, 1938 (fig. 5). 

The following positive observations 
were recorded: (1) Marked protrusion of 
the right eyeball, with (2) complete oph- 


Fig. 5 (Dandy and Follis). Case 2. Shows 
complete ptosis of right eye with edema of 
lids, on admission. Note absence of dilated 
veins over forehead. 


thalmoplegia, and (3) complete ptosis of 
the upper lid; (4) marked edema of the 
conjunctivae of both upper and lower 
lids and slight eversion of the lids from 
this cause; (5) over the right side of the 
skull a loud systolic bruit could be heard. 
It could be stopped by pressure upon the 
internal carotid artery, but pressure upon 
the artery could be tolerated only a few 
seconds, after which the patient swooned. 
The exophthalmos of the right eye meas- 
ured 6 mm. No pulsation could be seen 
or felt at any time in the protruding eye. 
The visual acuity was 20/70 in the right 
eye and 20/30 in the left. There was a 
temporal quadrantal defect for form and 
color in the right eye; the fields for form 
and color in the remaining vision were 
markedly restricted. 

At this time there was no protrusion of 
the left eye, nor was there any fullness 
nor tortuosity of the veins over the fore- 
head on either side. On account of the 
subjective roar and the objective systolic 
murmur we believed that there must be an 


arteriovenous aneurysm, and that there 
was no enlargement of the veins of the 
forehead because of local venous throm- 
bosis. The patient’s blood pressure was 


150/90. 
OPERATIONS 


First, June 11, 1938. Under local anes- 
thesia, a band of fascia lata about 1 cm, 
wide was placed around the internal caro- 
tid artery just above the bifurcation of 
the common carotid (W. E. D.). Aside 
from the fact that the internal carotid 
made a complete S-shaped loop in the 
neck, there were no anatomical varia- 
tions. Its size was quite normal. In mak- 
ing this loop the artery ran exactly 
transversely in the neck for a short dis- 
tance. This same observation had been 
made in the case of the other patient, 
There was a tremendous thrill in the 
transverse portion of the loop, but no 
thrill could be felt in the arterial trunk 
just above the bifurcation. At first we 
thought the transverse portion of the 
artery was a big vein, as it was distinctly 
blue, but when the artery was dissected 
upwards it was found to be simply a loop 
which when untangled made the artery 
quite redundant. It was thought that the 
thrill was probably due to the kink in 
the vessel from the formation of the 
redundant loop, but when the artery was 
straightened out the thrill persisted. 

When the band was drawn so as to 
constrict the artery and then sutured in 
place there was still pulsation above the 
constriction. Prior to this we had tied the 
band a little more tightly, but, as the pulse 
above was quite feeble, we decided that 
in view of the patient’s age it might re- 
duce the circulation too seriously. The 
sutures were removed and replaced in 
order to provide a larger opening in the 
arterial lumen. It was thought that fol- 
lowing this the circulation should be ade- 
quate. 
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Subsequent course. During the night 
the patient was quite well, but on the fol- 
lowing day she became slightly drowsy ; 
the lethargy steadily deepened and at the 
same time a definite left-sided facial 
weakness was noted. Under local anes- 
thesia the band was removed and imme- 
diately the pulse returned in the exposed 
artery above the band, and promptly 
thereafter function in the left side of the 
body improved ; in another 24 hours it 
was quite normal. The drowsiness also 
became less marked. The patient appeared 
to be essentially as she had been be- 
fore the operation. Immediately after the 
band had been placed and during the first 
night, the murmur that had been heard 
over the right side of the head was 
abolished, but upon removal of the band 
it was heard as before. It is also worthy 
of note that the thrill in the loop of the 
cervical carotid artery, which was ex- 
posed at the operation, again returned 
when the band was removed. 

On the following day—that is, 24 
hours after the band was removed—the 
left eyeball became edematous and the 
murmur could now be heard over the left 
side of the head. The patient’s general 
condition was good; she was quite re- 
sponsive, and had normal power in the 
left leg and arm. There was no facial 
weakness and no Babinski. On the fol- 
lowing day, June 14th, the left eye was 
definitely more prominent; there was 
ptosis of the upper lid and almost com- 
plete paralysis of the third nerve, all of 
which came on overnight. The edema of 
the lids was further increased, but there 
was no definite pulsation in either eye. 
There was now definitely bilateral exoph- 
thalmos. The exophthalmos of the second 
side, therefore, developed 25 days after 
the accident. The extraocular movements 
were now equally limited on the two 
sides, there being almost complete bilat- 
eral ophthalmoplegia. 


On June 22, 1938, the wound was 
opened and a partially constricting band 
of fascia lata again placed around the 
vessel, care being taken not to constrict 
the vessel too severely. It was hoped that 
new tissue, building up around the band, 
would eventually induce occlusion. A 
good pulse remained above the band. The 
bruit was reduced but was distinctly pres- 
ent. On the following day the bruit had 
returned to the preoperative level. 

On July 7th—27 days after admission 
—the vision had rapidly declined in both 
eyes to R.E. 6/100, and L.E. 6/40 (it 
was 6/40 right and 6/12 left on ad- 
mission). The visual fields had not 
changed. The exophthalmometer readings 
were 25 left and 24 right (12 left and 18 
right on admission). There was then 
slight blurring of both nerve heads, but 
no hemorrhages; the retinal veins were 
full and quite tortuous (examinations 
were made by Dr. Alan Woods). 

The patient’s condition remained prac- 
tically unchanged until July 13th, 21 days 
following the replacement of the fascial 
band, and one month following the first 
application of the band. Her blood pres- 
sure was then 150/100, essentially the 
same as on admission. From that time on 
the patient began to decline rapidly; she 
became progressively more drowsy, but 
there was no return of the weakness on 
the left side of the body. 

On July 15, 1938, under local anes- 
thesia, the right internal carotid artery 
was totally ligated above the band with a 
double suture of medium silk. There was 
no immediate effect following this opera- 
tion. The left side was not weak, but 
during the following two days the 
drowsiness that had already become ap- 
parent and progressive before the opera- 
tion steadily deepened, and the patient 
died on July 18, 1938. Fever first ap- 
peared five days before her death and 
gradually increased until the end. Three 
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days before her death there was early 

pilledema of both discs, and numerous 
small hemorrhages were seen scattered 
throughout both fundi. 


PATHOLOGICAL REPORT (Autopsy No. 
15959). 
The autopsy was performed one and a 
half hours after death. Permission was 
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opening (9 by 7 mm.) on the superior 
lateral wall. The edges of the opening 
were smooth and regular. The artery be- 
yond was smaller than the left internal 
carotid. This difference in size was found 
within both the cavernous sinus and the 
cranial chamber, where this vessel was 
about two thirds as large as the opposite 
artery. The left internal carotid showed 


Fistula 


Direction of 
section 


Fig. 7 (Dandy and Foliis). Photomicrograph of wall of the internal 
carotid artery at the edge of the arterio-venous communication to show 


disappearance of elastica. 


restricted to an examination of the head 
neck, and thorax. The aorta showed only 
moderate arteriosclerosis. The right lung 
was normal. There was some fibrinous 
exudate over the surface of the left lung 
and scattered areas of lobular pneumonia. 
This was verified by microscopic study. 
Arteriovenous fistula and_ related 
structures (fig. 6). The sphenoid bone 
together with the anterior portion of the 
occipital bone was removed in toto. A 
frontai section was made (a.a.’) directly 
through the hypophyseal stalk in order 
to show the cavernous sinuses and the 
carotid arteries. A few millimeters after 
it passed through the foramen lacerum, 
the right carotid artery presented an oval 


no lesion. Microscopic study of the wall 
of both intracranial portions of the caro- 
tid arteries revealed no change. A section 
through the fistula in the right carotid 
showed elastic tissue extending almost to 
the margin of the opening in normal fash- 
ion. At this point the elastic fibers became 
frayed and ceased entirely, and beyond 
this for a short distance the margin of 
the opening was made up of connective- 
tissue cells with very little collagen pres- 
ent (fig. 7). 

Cavernous sinuses. Both cavernous 
sinuses were approximately the same size, 
each being at least twice the normal size. 
When the base of the skull was viewed 
from above one could see a distinct 


= 
4 
i 
Elastics 
| 
| 
i 


378 WALTER E. DANDY AND RICHARD H. FOLLIS, JR. 


though not marked bulge in the region of 
the cavernous sinuses. This bulge would 
doubtless have been much increased dur- 
ing life when filled with blood. There was 
wide communication between the two 
cavernous sinuses through a single large 
intercavernous sinus, the width of which 
was 1.2 cm. at the maximum and 5 mm. 
at the narrowest part. This extensive in- 
tercavernous sinus (circular) extended 
about 3 mm. posterior to the hypophysis 


Left Right 


Fig. 8 (Dandy and Follis). Circle of Willis, 
case 2. Note small right posterior communicat- 
ing branch as well as inadequate communicating 
artery. 


and ended about 3 mm. posterior to the an- 
terior border of the hypophysis. The pitu- 
itary body was elevated and compressed 
by it from beneath, and laterally was also 
compressed by the symmetrically en- 
larged cavernous sinuses. Trabeculae were 
still present in both cavernous sinuses but 
were more in evidence on the left. The 
enlargement of the cavernous sinuses had 
pushed both internal carotid arteries lat- 
erally, had markedly compressed both 
oculomotor nerves, and had elevated both 
optic nerves at the optic foramina to such 
a degree that a decided angulation re- 
sulted (fig. 6). Both Gasserian ganglia 
were elevated and flattened by the lateral 


extensions of the enlarged cavernoys 
sinuses. 

Venous tributaries. On both sides the 
superior and inferior ophthalmic veins 
entered the cavernous sinuses separately: 
the superior branches were about twice 
the normal size, and the inferior branches 
slightly less. The inferior petrosal sinuses 
were somewhat enlarged where they 
arose from the cavernous sinuses, Each 
measured about 1.2 cm. in diameter and 
retained this dimension for a distance of 
2 cm., when they abruptly diminished to 
a diameter of 4 mm. The basilar sinys 
measured 1 cm. in width and was fairly 
uniformly dilated from side to side. It 
was at least 5 mm. in depth (fig. 6). 

A superior petrosal sinus was present 
on each side, but showed no definite dila- 
tation. Although the cavernous sinus was 
actually much enlarged under the man- 
dibular branch of the trigeminus as far 
as the foramen ovale, one could detect 
no enlargement of the connections with 
the pterygoid plexus. 

The sphenoparietal sinuses were pres- 
ent on both sides but barely admitted a 
probe. 

Thrombi. There were no thrombi in 
any part of the arterial or venous com- 
ponents of the arteriovenous lesion nor of 
the arteries or veins in the neck, 

Anomalies along the circle of Willis 
(fig. 8). At three points there were curi- 
ous out-pouchings of the arterial wall and 
at these places the wall became very thin 
(potential aneurysms). On the posterior 
wall of the right internal carotid artery 
was a small bulging area (4 by 4 mm.) 
of marked thinning—so thin that a rup- 
ture seemed imminent, but the wall was 
intact. On the left carotid where the 
choroidal artery began there was a simi- 
lar thin pouch like a tiny aneurysm; it, 
too, was unruptured. On the basilar ar- 
tery (left side) was a similar thinning, 
at the point where the superior cerebellar 
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artery began. The anterior communicat- 
ing artery Was tiny, not more than 1 mm. 
n diameter. The right posterior commu- 
sicating artery was not larger. It was in 
narked contrast to the unusually large 
posterior communicating artery on the 
eit side. A section through one of the 
out-pouchings on the circle of Willis 
showed a greatly thinned wall, with loss 
of elastic tissue. 

Brain. Externally the brain showed 
nothing except a few small hemorrhages 
in several convolutions on the orbital 
urface of the right frontal lobe. There 
was very slight sclerosis of the vessels at 
the base. The right carotid was about two 
thirds the diameter of the left carotid. 
The basilar and vertebral arteries were 
normal. 

Infarct within the brain. On section 
through the brain there was seen an in- 
jarct with a rather curious distribution. 
On the right side beginning in the anterior 
part of the right frontal lobe a little an- 
terior to the internal capsule the white 
matter showed some old softening. As one 
proceeded posteriorly, the white matter 
was found to be soft until the anterior 
portion of the globus pallidus was 
reached. Here the tissue was likewise soft, 
and there was an old cavity between the 
globus pallidus and the internal capsule. 
All had the appearance of an old lesion. 
In the cortex of the island of Reil on the 
kft side there were small hemorrhages 
with some softening. Proceeding poste- 
tiorly, there was found in the midline a 
iresher lesion consisting of hemorrhage 
and necrosis of the mesencephalic tissues ; 
the mesial margins of both cerebral pe- 
duncles were involved at this level. Still 
father back the lesion continued. In 
ihe anterior part of the pons the tissue 
in the midline beneath the aqueduct was 
softened, and there was a hemorrhage in 
the inferior half of the left side of the 
pons. Farther back in the pons at its pos- 


terior extremity, the whole inferior half 
was necrotic and there was a triangular 
area of necrosis and hemorrhage in the 
tissue beneath the fourth ventricle. Mi- 
croscopically, at the site of the gross le- 
sions described above, there were areas 
of hemorrhage and necrosis. At many 
such points all the ganglion and glial cells 
were necrotic, and the tissue was swollen 
and vacuolated. No completely occluded 
vessels could be made out in numerous 
sections. The areas of hemorrhage and 
necrosis were accompanied by another 
interesting change. Especially marked in 
the globus pallidus, though to a lesser 
extent in the thalamus, cerebellum, and 
even the cerebral cortex, were many small 
arteries with calcified walls. Even out in 
the tissues there were numerous granules 
which took a dark blue stain with hema- 
toxylin, and some of these had the out- 
lines of nerve cells. Some of the vessels 
were narrowed by the deposition of this 
material in their walls but none, as stated 
above, could be found which were com- 
pletely occluded. There was just as much 
of this material on the right as on the left 
side. 

Eyes. Microscopic study of the poste- 
rior segments of both eyes revealed very 
little atrophy of the optic nerve. There 
were a few small hemorrhages in the 
retina as well as edema of the choroid. 
The vessels in the latter seemed promi- 
nent. 


SUMMARY OF VASCULAR FINDINGS AT AND 
NEAR THE CAROTID—CAVERNOUS-SINUS 
ARTERIOVENOUS ANEURYSMS 


Case 1, (1) Two separate fistulae of 
approximately the same size and roughly 
circular were found between the left in- 
ternal carotid artery and the cavernous 
sinus. Each measured 4.7 mm, in the two 
directions. The edges were smooth. 

(2) The first fistula was in the anterior 
wall of an arterial dilatation within the 
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cavernous sinus—doubtless a preéxisting 
arterial aneurysm. The second fistula was 
on the superior wall of the sac and was 
1 cm. distant from the first fistula. 

(3) The cavernous sinus was dilated 
and measured 2.5 cm, vertically, 2.5 cm. 
in width, and 1.5 in length. The contra- 
lateral cavernous sinus was about one 
third as large. 

(4) A mesial pouch of the sinus dis- 
located the hypophysis to the opposite 
side. 

(5) A second mesial pouch of the sinus 
projected intracranially and compressed 
the oculomotor nerve. 

(6) The walls of the cavernous sinus 
were thickened (in places 2 to 3 mm.), 
and in one place there was calcification. 

(7) The walls of the ethmoid cells 
were eroded and the mucosa was dis- 
placed. 

(8) The two cavernous sinuses were 
connected directly by a 2-mm. opening 
lying between the two dilated pouches of 
the cavernous sinuses. Indirectly they 
communicated through the basilar sinus 
by a 2-mm. opening that was continuous 
with the inferior petrosal sinuses. 

(9) The inferior and superior petrosal 
sinuses ended laterally in blind pouches 
and did not connect with the jugular sys- 
tem. 

(10) The superior ophthalmic vein on 
the left was completely occluded ; the in- 
ferior was not present. 

The superior ophthalmic vein on the 
right was enormous, elongated, and tor- 
tuous. 

(11) The wall of the internal carotid 
on the affected side was thickened before 
it entered the aneurysm. 

(12) A well-organized gray thrombus 
measuring 1.7 by 1.2 cm. filled the in- 
ferior portion of the left cavernous sinus. 
It lay 2 or 3 mm. anterior to fistula no. 1, 
hence did not reach the fistula. The 
left ophthalmic vein was totally ob- 


literated by an older thrombus, There 
was no connection between this thrombys 
and that of the cavernous sinus. There 
was a thrombus in the carotid artery 
after it had passed through the foramen 
lacerum. 

(13) At the junction of the left poste- 
rior communicating and _ posterior cere- 
bral arteries was a small sacculated anet. 
rysm measuring 1 cm. by 8 mm. 

Case 2. (1) A single fistula (9 by 7 
mm.) was found on the posterolateral 
wall of the carotid artery within the cay- 
ernous sinus. The edges were smooth and 
regular. 

(2) Both cavernous sinuses were en- 
larged to at least twice the normal size. 

(3) There was a wide communication 
between the two cavernous sinuses by a 
single intercavernous sinus that measured 
1.2 cm. at the maximum and 0.5 em. at 
the minimum diameter. Is was just pos- 
terior to and beneath the hypophysis, 
which was elevated and compressed. 

(4) Both internal carotid arteries were 
dislocated laterally. 

(5) Both Gasserian ganglia were ele- 
vated and compressed by lateral exten- 
sions of the cavernous sinuses. 

(6) The superior ophthalmic veins on 
both sides were about twice the normal 
size. 

(7) Both inferior petrosal sinuses were 
somewhat enlarged. The superior petro- 
sal sinuses showed no definite dilatation. 

(8) The internal carotid artery was 
distinctly smaller beyond the fistula and 
its size not appreciably changed below it. 

(9) The elastic coat of the carotid ar- 
tery was lost at the fistula. 

(10) There were no thrombi in the 
cavernous sinus nor in the carotid artery. 

(11) The anterior communicating at- 
tery was small; the right posterior com- 
municating artery, tiny. These probably 
were not sufficient to maintain a collateral 
circulation. 
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UNUSUAL CLI NICAL FEATURES 


The clinical aspects of case 1 are of 
interest because of the absence of exoph- 
thalmos and pulsation on the side of the 
gstula, and the marked proptosis with 
pulsation on the contralateral side. How- 
ever, the complete third-nerve palsy could 
leave no doubt of the marked involvement 
of this side also; that is, bilateral involve- 
ment of the cavernous sinuses. It could 
only be inferred that total thrombosis of 
the ophthalmic vein was present and pre- 
duded pulsating exophthalmos on the 
side of the fistula. This was confirmed by 
the necropsy specimen. Two other cases 
of this character have been described 
(Nuel and Pincus). In WNuel’s case 
thrombosis of the ophthalmic vein was 
demonstrated at necropsy. Pincus prob- 
ably rightly inferred that destruction of 
the sympathetics was responsible for an 
actual exophthalmos in his case, but one 
cannot avoid the conclusion that the oph- 
thalmic vein was also thrombosed. His 
patient did not come to necropsy. In 
Reif’s case there was greater exophthal- 
mos on the contralateral than on the 
affected side. This could be due only to 
some factor, such as a partial venous 
thrombus, that made the dilated venous 
bed smaller. 

In our case 1 there is the added infor- 
mation that on a previous admission to 


the Johns Hopkins Hospital exophthal- 
mos of low grade was present on both 
sides and that it was equal on the two 
sides. If this observation is correct, it 
would mean that the thrombosis was of 
later development and had allowed the 
exophthalmos to recede. The thrombus, 
as disclosed at post-mortem examination, 
had stopped short of the fistula and had, 
therefore, merely changed the expression 
of the lesion. 

The choice of sides upon which to 
ligate the internal carotid artery is de- 
pendent upon more fundamental consid- 
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erations—that is, the side upon which the 
murmur is altered, both subjectively and 
objectively, by compression of the carotid 
artery in the neck. One cannot overesti- 
mate the importance of this test in arriv- 
ing at the side of the lesion. Had the 
wrong side been chosen by the greater 
exophthalmos on the right, it is hardly 
possible that any benefit would have re- 
sulted and subsequent closure of the left 
internal carotid would have been out of 
question. 

Another case upon which the impor- 
tance of this test rested was reported by 
Dandy a few years ago. In a case with 
equal and symmetrical bilateral pulsating 
exophthalmos, the side of the fistula was 
disclosed in this way and the patient re- 
sponded promptly to partial occlusion of 
the artery on that side. 

The importance of the compression 
test as a preliminary to treatment also 
cannot be overemphasized. If compres- 
sion of the carotid in the neck cannot be 
tolerated for a 5- or 10-minute period 
total occlusion of the internal carotid will 
surely cause disastrous results to the 
brain; only a partial occlusion is then in 
order. Two or three weeks hence the total 
occlusion will be safe. Matas has long 
emphasized the importance of this test, 
which should doubtless be known as the 
“Matas test.” 

There were several noteworthy fea- 
tures in case 2. The late appearance of the 
exophthalmos on the second side was 24 
days after the accident, whereas the 
exophthalmos appeared immediately after 
the accident on the other side. This came 
suddenly four days after the patient’s 
admission to the hospital. Sattler’s beau- 
tiful study of this lesion has shown that, 
in the bilateral form, the exophthalmos 
on the two sides develops synchronously 
in one third of the cases and that in the 
remaining cases the time of appearance 
on the second side varies from a day to 
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15 months. In 19 such cases the second 
side developed exophthalmos in 1 to 7 
days in five cases; in from 1 to 7 weeks 
in three; and in from 2 to 15 weeks in 
four. One would suppose that the arterial 
pressure within the small venous channels 
connecting the two cavernous sinuses 
gradually caused them to dilate. In those 
cases in which exophthalmos appears at 
once, the venous connections are already 
well developed ; in the remaining cases the 
connections are only potential, or at least 
inadequate until the intravascular pres- 
sure causes their enlargement. 

The rapid appearance of paralysis of 
the functions of the third nerve and of 
vision on the side of the first exoph- 
thalmos is also interesting. With the 
appearance of exophthalmos on_ the 
second side—overnight—there was an 
equally immediate and complete paralysis 
of the corresponding third nerve. 

The loss of vision appears to be due to 
pressure upon the optic nerve through 
the intervening carotid artery, which was 
pushed forward by the enlarged cavern- 
ous sinus. The upper right inset (fig. 6) 
shows the kink induced by this pressure ; 
doubtless the effect would be even greater 
during life. In case 1 the same effect in 
exaggerated form was observed and com- 
mented upon at the operation. It does not 
seem possible that vision could be lost by 
the exophthalmos per se because orbital 
tumors growing with equal rapidity spare 
vision unless the optic nerve is directly 
attacked. And since there was no papil- 
ledema until the end stages, vision could 
not be lost from that effect. Moreover, 
the third nerve is similarly bent at the 
fixed point in the dura (central inset, fig. 
6) from the underlying pressure in the 
enlarged cavernous sinus, and the sudden 
loss of function of this nerve, with the 
appearance of the exophthalmos on the 
other side, could have no other explana- 
tion. The same explanation doubtless 
holds for the sixth nerve also. In case 1 
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there was a well-defined round herniation 
of the cavernous sinus beneath the third 
nerve, which was markedly flattened by 
it, as if by a tumor. 

The frequency of extraocular palsies 
with pulsating exophthalmos has |on 
been recognized. Keller (1898) found ay 
immobile eye in 23 percent and partial 
loss of functon in an additional 37 per- 
cent of 92 cases. In 128 cases of extra. 
ocular palsies Sattler found that the third 
nerve was affected in 28 percent, the 
fourth nerve in 10 percent, and the ab. 
ducens in 62 percent. 

Pathological findings. One of these 
aneurysms was purely traumatic, the 
other probably arose from rupture of a 
preexisting aneurysm. Whether trauma 
played any role in the rupture cannot be 
established. 

In one of these specimens there was a 
single opening (9 by 7 mm.), in the other 
there were two openings about 1 cm. 
apart, each measuring 7 by 4 mm. Double 
fistulae have been reported by Usher, 
Nuel, and Seyfarth, and three distinct 
openings by Schlaefke. Reclus reported 
a case in which there was a single opening 
in each carotid artery. 

The development of arteriovenous fis- 
tulae from preéxisting carotid aneurysms 
has been demonstrated in post-mortem 
examinations by Morax and Ducamp, 
Hirschfeld, Karplus, Jack, Baron, and 
Nunnelly. In his first excellent description 
of a pathological specimen—the most per- 
fectly described specimen to date—Delens 
stated that Vieussens and Morgagni had 
described dilatations of the carotid withip 
the cavernous sinus and that Charcot had 
disclosed miliary aneurysms of the brain 
with which he thought the intracavernous 
arterial dilatations were probably analo- 
gous. Following carotid injections of flu- 
ids under pressure in cadavers, Charcot 
also found that ruptures always occurred 
in this region, thereby disclosing the in- 
herent weakness of the carotid in its 
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‘atracavernous portion. In his search 
through the literature Charcot found a 
case in which a small aneurysm had de- 
yeloped in the carotid canal from a 
gpicule of bone. Many unruptured arterial 
aneurysms of the internal carotid within 
the cavernous sinus and of varying size 
up to very large masses have since been 
reported. However, it is highly improb- 
able that the large ones can form an 
arteriovenous fistula because they have 
obliterated the cavernous sinus and, 
therefore, eliminated the venous recep- 
tacle which is necessary for the develop- 
ment of an arteriovenous aneurysm. 

That the intracavernous portion of the 
carotid is perhaps the weakest portion of 
the carotid in keeping with Charcot’s ex- 
periment is beginning to be realized. In 
case 1 of this report there is a large cal- 
tified plaque in this portion of the caro- 
tid; and in a case reported by Dandy 
(Zentralbl. fr. Neurochir., 1937) there 
was diffuse calcification of the media and 
erosion of the intima from which a prop- 
agating thrombus developed in an other- 
wise healthy man of 37. In yet another 
of our (W. E. D.) cases there were large 
bilateral aneurysms of the carotid arteries 
arising within the carotid canal. From 
clinical experiences we know that there 
are also frequent instances in which a 
sudden cerebral thrombosis has unques- 
tionably occurred with partial loss of 
cerebral functions and in which the 
ventriculograms show such a _ diffuse 
unilateral cerebral atrophy, involving the 
entire hemisphere, that only a carotid 
occlusion could be responsible for the 
cerebral changes. These cases do not 
come to necropsy, so that the proof of 
such a lesion is lacking. In two recent 
cases of this kind the carotid pulsation in 
the neck appeared to be less on the af- 
fected side, and total occlusion of this 
vessel in the neck produced no cerebral 
changes on the affected side, but caused 
swooning quickly when the other side 


that was presumed to be unaffected was 
occluded. 

The size of the opening in the carotid 
in our two cases was 9.7 mm. (single fis- 
tula) and 4 by 7 mm. in each of the two 
fistulae (double fistulae). All of these are 
slightly larger than the measurements re- 
corded in the literature. The fistula in 
Nélaton’s specimen (first reported by 
Henry, 1856) was 6 mm. long (it con- 
tained a splinter of bone); in Nélaton’s 
second case, reported by Delens, the fis- 
tula was nearly as long and 2 mm. wide; 
in that of Cantonnet and Cerise 3 mm., 
in Jack’s 3.25 mm., and in Karplus’s 3 
mm. In Stuelp’s case it was the size of a 
pea and in Sloman’s the size of a hemp- 
seed. 

The location of the fistula, particularly 
with reference to the side of the artery 
involved, is noted in several reports. In 
our first case one opening is on the an- 
terior and inferior surface of the carotid 
(aneurysm), the other on the superior 
surface of the artery. In the second case 
the opening is on the superior and lateral 
surface of the artery. The cases reported 
in the literature show the openings to be 
in almost any position—on the superior 
wall in Delen’s case, on the outer wall in 
three cases (Schlaefke, Stuelp, and Gib- 
son), and on the mesial surface in five 
(Usher, Cantonnet and Cerise, Jack, 
Nuel, Seyfarth). The position of the fis- 
tula appears to have no bearing upon the 
development of unilateral or bilateral 
pulsating exophthalmos. Except for Slo- 
man’s case, in which the site of the fistula 
is not detailed, our cases are the only bi- 
lateral ones in which the location of the 
fistula is described. C. H. Sattler ad- 
vanced the view that the position of the 
fistula might be responsible for the de- 
velopment of the unilateral or bilateral 
form—that if the fistula lay well. ante- 
riorly, unilateral exophthalmos would de- 
velop, and if the opening was situated 
more posteriorly, bilateral involvement 


| 
fis- 
mp, 
Der- 
had 
hin 
ad 
ain | 
us 
ilo- 
lu- | 
cot | 
in- 
its | 
i 


384 WALTER E. DANDY AND RICHARD H. FOLLIS, JR. 


would occur. We, too, had entertained 
this view but are more dubious about it 
now. 

The degree of exophthalmos does not 
appear to be dependent upon the size of 
the fistula alone. In our second case the 
fistula was larger than either of the two 
fistulae in the first case, but smaller than 
the two combined, but the degree of ex- 
ophthalmos was very much less. More- 
over, although the opening in the second 
case was larger than in any of the cases 
reported in the literature, the grade of 
exophthalmos was among the lowest. It 
appears more probable that the degree of 
exophthalmos is dependent upon the 
varying amount of venous collateral that 
can take the burden of the ophthalmic 
veins. This collateral would be principally 
the basilar sinus and the superior and 
inferior petrosals. The changes im the 
venous system in these two cases are, on 
the whole, not surprising. In both cases 
the cavernous sinuses are bilaterally 
much enlarged, and there is free commu- 
nication between the two sides by an in- 
tercavernous sinus and by a larger basilar 
sinus. In case 1 the intercavernous con- 
nection is hour-glass-shaped with a mini- 
mum diameter of 2 mm., but in case 2 the 
communication was very wide and not 
restricted in its course. 

The relatively low grade of exophthal- 
mos and the absence of large veins on the 
forehead in case 2, and in other cases 
from the literature, are, of course, de- 
pendent upon the size of the ophthalmic 
veins. In case 1 the right ophthalmic vein 
was enormous, In case 2 these veins were 
enlarged, but only to a moderate degree. 
Time unquestionably accounts for much 
of this difference, but in many other cases 
the exophthalmos had developed to an 
extraordinary degree in a very short time. 
One can only infer that the resistance of 
the venous walls in the orbit differs with 
the individual, or perhaps the stricture 


at the sphenoidal fissure is less distens. 
ible. In case 1 the size of the ophthalmic 
vein was much smaller at the sphenoida| 
fissure and progressively enlarged distal 
thereto. Then, too, the presence or ab. 
sence of the varying degree of venoys 
collateral from the cavernous sinus must 
make a difference in the volume of the 
load that is thrust upon the ophthalmic 
veins. For example, in case 1 both the 
superior and inferior petrosal sinuses 
were absent, only pouches remaining at 
the basilar sinus ; all the blood, therefore. 
had to pass into the ophthalmic veins, In 
case 2 both superior and inferior petrosal 
sinuses were present, so that part of the 
blood was probably diverted to the in- 
ternal jugular veins. 

It is particularly interesting that the 
left ophthalmic vein (on the side of the 
fistula) was obliterated by an old throm- 
bus that extended into the anterior part of 
the cavernous sinus. This finding was pre- 
dicted by the absence of exophthalmos. 
Its absence thrust an additional large bur- 
den upon the contralateral ophthalmic 
vein. Had this thrombus continued back- 
ward, as happened in some cases, and in- 
cluded the fistula, a spontaneous cure 
would have resulted. This finding also 
demonstrates the fact that the pulsating 
exophthalmos may be cured without cur- 
ing the fistula. The ultimate test of a cure 
is the disappearance of the murmur. 

Another small mural thrombus only 
partially occluded the internal carotid as 
it entered the base of the skull. Both this 
thrombus and that in the ophthalmic vein 
show that the propagation or non-propa- 
gation of a thrombus is a matter of 
chance. 

In both cases the hypophysis was dis- 
placed upward and forward by the en- 
larged intercavernous sinus. Whether 
this would interfere with hypophyseal 
functions would doubtless depend upon 
how much destruction of the hypophysis 
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yecurred with time. This structure was 
well preserved in both cases. Both pa- 
tients were beyond the age when the 
symptoms of pituitary dysfunction would 
be obvious. 

In case 2 there was no thrombus at 
my point in either the arterial or ven- 
ous system contiguous to the fistula. 

The internal carotid arteries within the 
cavernous sinuses were closely applied to 
the sphenoid bone and hypophysis in 
ase 1 (except anteriorly on the left 
where an interposed pouch of the cavern- 
ous sinus dislocated it laterally), but were 
iisplaced laterally in case 2. The internal 


carotid artery was considerably smaller 
distal to the fistula in both cases than 
on the contralateral side—probably due 
to the diversion of blood through the 
fistula. 

In case 1 there were two small aneu- 
rysms of the circle of Willis—one in the 
right anterior cerebral artery, the other 
at the junction of the left posterior com- 
municating and posterior cerebral art- 
eries. Doubtless the aneurysm of the 
carotid with rupture into an arterioven- 
ous fistula was a similar one of congeni- 
tal origin. The frequency of such aneu- 
rysms is now well recognized. 
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ORBITAL TUMORS AND THEIR SURGICAL TREATMENT* 
Part 


ALGERNON B. REEsE, M.D. 
New York 


This paper will be published in two installments in successive issues of the Journal. This in- 
stallment includes a discussion of exophthalmos from tumor and tumorlike lesions primary in the 
orbit. The next installment will include exophthalmos from lesions adjacent to the orbit and 
systemic and distal lesions, together with a discussion of the indicated surgical procedures, 


The probiem of determining the cause 
of a unilateral exophthalmos is one of 
the most interesting with which the oph- 
thalmologist has to deal and is frequently 
a diagnostic challenge requiring every 
available aid. In order to gain a better 
understanding of the subject the 174 con- 
secutive cases of unilateral exophthalmos 
caused by tumors and tumorlike lesions 
encountered at the Institute of Ophthal- 
mology and the Memorial Hospital for 
the Treatment of Cancer and Allied Dis- 
eases during the past seven years have 
been analyzed. 

This series includes only those cases in 
which the diagnosis was verified by biopsy 
or other surgical measures. Excluded 
were cases of nonsurgical exophthalmos 
arising from exophthalmic goiter, arterio- 
venous aneurysm, sinus mucocele, cavern- 
ous-sinus thrombosis, oxycephaly, and 
aneurysm of the ophthalmic artery. Thus, 
for all practical purposes, the series con- 
sists of cases of tumors and tumorlike 
lesions characteristically the most difficult 
to diagnose. Included are 21 lesions which 
had not produced exophthalmos for one 
reason or another but which were con- 
sidered potentially capable of doing so; 
for example, of 10 dermoid and epider- 
moid cysts, 6 produced no exophthalmos 
because of their forward position in the 
orbit. 


*From The Institute of Ophthalmology of 
The Presbyterian Hospital and Memorial Hos- 
pital for the Treatment of Cancer and Allied 
Diseases. 
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The study was undertaken with par- 
ticular regard to the following factors: 

(1) The distinguishing characteristics 
of the different types of orbital tumors 
and allied conditions important in differ. 
ential diagnosis. 

(2) The incidence of the various |e. 
sions, a knowledge of which is important 
in diagnosis and cannot be obtained from 
the isolated case reports appearing in the 
literature, consecutive cases being indis- 
pensable. 

(3) The types of treatment indicated, 
especially from the surgical standpoint. 

(4) The prognosis. This, too, cannot 
be determined from the literature as the 
cases are almost invariably reported a 
short time after they have been observed 
and treated. An effort has been made in 
this study to follow cases long enough to 
determine their final outcome with some 
degree of certainty. 

There are two conditions which simu- 
late exophthalmos and these should be 
ruled out as an initial step in differential 
diagnosis. The first is a unilateral myopia 
of from 25 to 30 diopters; the second, 
early hyperthyroidism (of which the pa- 
tient may be unaware), in which the 
earliest eye manifestation is a retraction 
of the upper lid due to stimulation of the 
smooth muscle of Miiller; when this is 
unilateral an exophthalmos appears to 
exist and can be ruled out only by means 
of an exophthalmometer. 

Cases of slight exophthalmos resulting 
from the paralysis of one or more of the 
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recti muscles, or from a rectus muscle 
fenotomized or greatly recessed at the 
ime of a squint operation, should also 
be ruled out. These conditions may so 
reduce the retractive influence of the mus- 
cles on the eyeball that a proptosis of 
from two to three millimeters is pro- 
duced. 

It is interesting to note in this connec- 
tion that if an extraocular muscle is para- 
lyzed in the presence of other factors 
which tend to produce exophthalmos, the 
protrusion of the eye is greater than that 
which arises from the one single factor: 
A 5-year-old girl with comp’ te paralysis 
of the left external rectus had an exoph- 
thamos of 5 mm. The primary lesion 
proved to be an intracranial hematoma 
which pushed the lateral wall of the orbit 
inward. This increased the intraorbital 
pressure and gave rise to an exophthal- 
mos which, in the presence of the 
paralyzed external rectus muscle, was 
considerably more extensive than it would 
otherwise have been. 


SOURCES OF UNILATERAL EXOPHTHALMOS 


A unilateral exophthalmos produced by 
a tumor may arise from one of three 
sources: (1) a lesion primary in the orbit 
(109 cases in this series) ; (2) a lesion in 
the region contiguous to the orbit (51 
cases) ; or (3) a systemic or distal lesion 
(14 cases). In this study etiologic clas- 
sification was made according to this 
grouping and the causal lesions are listed 
inthe order of their frequency. From the 
fact that the series was compiled in part 
from cases seen at the Memorial Hospital 
for the Treatment of Cancer and Allied 
Diseases, the proportion recorded here as 
arising from extraorbital and systemic or 
distal lesions is probably unduly high. 


EXOPHTHALMOS FROM LESIONS PRIMARY 
IN THE ORBIT 


Hemangioma (5 with no exophthalmos) .. 25 
Pseudotumor (2 with no exophthalmos) .. 18 
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Dermoid and epidermoid cysts (6 with no 
Sarcoma 
Rhabdomyosarcoma .............+-- 2 
Osteowenic S€rcoma 1 
Neurogenic tumors 
Neurofibroma (4 with no exophthal- 

Of Opti DETVE 1 
Neurilemmoma (neurinoma, Schwan- 

Mixed tumor of lacrimal gland .......... 9 
1 
Fibroma (from tendon sheath) ........... 1 
1 


Lipoma (no exophthalmos ) 
Lymphangioma (producible exophthalmos) 1 
Zenker’s waxy degeneration of rectus mus- 


Tuberculous dacryoadenitis ............... | 


* Not all of these cases were primary in the 
orbit, but, due to the difficulty of dividing them 
accurately, it seemed best to discuss them as a 
group. 

Hemangioma. The most frequent cause 
of proptosis due to a lesion primary in the 
orbit is hemangioma. The following types 
are recognized: (1) capillary; (2) cav- 
ernous ; (3) angioblastic or hypertrophic ; 
and (4) racemose or cirsoid. The angio- 
blastic type is quite cirrhous, being com- 
posed of a solid mass of endothelial cells 
with no patent vessels or a minimum of 
extremely small channels. The lumina 
became obliterated by rapid proliferation 
of embryonic endothelium. One of the 
group reported here belonged to this type 
and it was difficult to diagnose not only 
clinically but even microscopically. The 
racemose type is composed of a pulsating 
mass of dilated, thickened, tortuous ves- 
sels and proliferating capillaries. They 
occur in adults and have a relatively sud- 
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den onset. They probably represent an 
ordinary hemangioma that has established 
a communication with a surrounding 
normal artery or arteriole. After the ar- 
teriovenous communication enlarges, the 
tumor becomes locally destructive by 
reason of constant arterial pulsation. 
These tumors may erode surrounding 
bone, thereby invading vital structures, 
and they may also lead to fatal hemor- 
rhage. 

A characteristic of hemangiomas, ex- 
cept those of the racemose type, is that 
they do not show progressive unlimited 
growth but tend to reach a size and then 
become stationary. As pointed out by 
Watson and McCarthy, the tumor-growth 
generally stops with full body-growth. 
We should bear this in mind before 
deciding on too radical and destructive 
surgery in young individuals. Excepting 
again the racemose type, the tumors do 
not invade nor communicate with sur- 
rounding normal vessels. There is only 
one afferent and one efferent vessel. The 
occasional spontaneous regression results 
from accidental thrombotic occlusion of 
this very tenuous blood supply. Watson 
and McCarthy have reported on 1,001 
hemangiomas located at various sites over 
the entire body. Eighty-five percent had 
manifested themselves before the end of 
the first year. Sixty-five percent were in 
females, and this fact, together with the 
fact that a hemangioma may start or 
increase rapidly in size with the onset of 
the menses, or at the beginning of a 
pregnancy, indicates a possible relation 
to the female sex hormone. The head and 
neck region is less than one seventh of the 
total body surface but more than half 
(56 percent) of Watson’s and McCar- 
thy’s cases occurred in this region. 

In our series of orbital hemangiomas, 
the patients ranged in age from 4 months 
to 55 years, an average of 25 years. 

Two noteworthy characteristics of this 


type of tumor in the orbit are: (1) its 
failure to affect the motility of the eye, 
and (2) variations in its size and thus in 
the extent of the exophthalmos. These 
variations may be spontaneous, due to a 
variable stasis in the venous circulation, 
or they may be produced by any maneuver 
which increases the congestion in the 
jugular area, such as compression of the 
vein, bending of the head, crying, cough- 
ing, and the like. 

Sometimes the hemangiomatous nature 
of the lesion is revealed by an extension 
of the growth sufficiently far forward to 
be seen subconjunctivally or subcutane. 
ously. In rare instances there may be an 
associated nonelevated “naevus flam- 
meus” or “port-wine” type of lesion on 
the lids or face. Although the skin lesion 
is present from birth, it is only later in 
life that an exophthalmos occurs from the 
growth of a hemangioma in the orbit, or 
that a hemangioma may manifest itself in 
the choroid where it often produces glau- 
coma. 

Some types of the tumor are radio- 
sensitive, and Watson and McCarthy 
have pointed out that this radio-sensitivity 
varies in inverse proportion to the age 
of the patient. The response to other 
methods of treatment, such as sodium- 
morrhuate injection and carbon-dioxide 
snow, also seems better the younger the 
patient. 

The orbital hemangiomas are also 
usually encapsulated and therefore lend 
themselves well to local excision. 

The injection of 5-percent sodium- 
morrhuate solution, once to several times 
in 0.5 to 2 c.c. amounts, is extremely 
effective in the usual hemangioma. It is 
less effective in the cavernous and race- 
mose type. 

The prognosis in hemangioma is in- 
variably good. This is due to a number of 
factors: (1) inherently limited growth; 
(2) in the orbit the growth is usually 
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encapsulated and lends itself to excision; 
(3) radio-sensitivity ; (4) satisfactory 
response to sodium-morrhuate injections. 
None of our cases showed unrestricted 
growth or proved fatal. The only instance 
in Watson’s and McCarthy’s large series 
of 1,001 cases, in which the growth was 
not eventually arrested and proved fatal, 
was in one case of racemose hemangioma. 

Pseudotumor. Although seldom men- 
tioned in the literature, a chronic cellulitis 
or lymphogranuloma which is usually 
called “pseudotumor” was found in this 
series to be the second most common 
orbital lesion to produce exophthalmos. 
It may resemble a real tumor so closely 
that clinical differentiation is impossible 
Of 30 cases analyzed in the literature, 15 
patients, or 50 percent, had had exentera- 
tion of the orbit for a supposed tumor 
which was proved by histological exam- 
ination to have been a chronic inflam- 
mation. Further analysis of these cases 
revealed the following characteristics : 

(1) The average exophthalmos pro- 
duced was 7 mm. 

(2) A firm mass, well demarcated and 
discrete, was palpable in the orbit in half 
the cases. 

(3) The vision was affected in two 
thirds of the cases and usually returned 
to normal after regression. 

(4) Complete regression, which often 
proceeded to enophthalmos and sinking 
of the tarsodrbital fascia, took place 
usually in from 4 to 5 months. 

(5) Occasionally there was prodromal 
transitory edema of the lid and conjunc- 
tiva some weeks or months preceding the 
appearance of the exophthalmos. 

(6) The condition was never recur- 
rent. (Since the analysis of these cases 
the writer has had the following experi- 
ence with a case of pseudotumor of the 
orbit: M. H., a female, aged 60 years, 
had an exophthalmos of 5 mm. on the 
right side, and a mass was palpable 
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through the lower lid and through the 
upper lid above the inner canthus. Biopsy 
showed it to be a lymphogranuloma. 
X-ray treatment was given in fraction- 
ated doses, and the tumor regressed in 
four months with subsequent retraction 
of the tarsoorbital fascia. The patient was 
well for 15 months and then the left eye 
became proptosed 6 mm. A mass was 
palpable through the lower lid over the 
outer one third. X-ray treatment was 
given in fractionated doses, and there was 
complete regression in three months fol- 
lowed by retraction of the tarsodrbital 
fascia. Four months later a smooth, 
rather firm, nonmovable mass, the size of 
a walnut, appeared in the right frontal 
region and was shown by aspiration 
biopsy to be a lymphogranuloma. This 
regressed in several months. The patient 
was well for two and a half years and 
then had an exophthalmos of 4 mm. on 
the left side. At the same time there was 
a smooth, rather diffuse, bony-hard mass, 
measuring 314 cm. in diameter and ele- 
vated about 2 cm., on the left side of the 
forehead just lateral to the glabella. 
Roentgenograms revealed an increase in 
the soft-tissue density and a small eleva- 
tion of the outer table of the frontal bone. 
An aspiration biopsy showed that the 
mass was a lymphogranuloma and X-ray 
therapy was administered. in fractionated 
doses. The exophthalmos disappeared in 
three months, but the lump on the fore- 
head required one year for complete 
regression. A year and a half later a mass 
measuring 5 cm. develope1 in the left 
supraclavicular region and was shown by 
biopsy to be a lymphosarcoma. This dis- 
appeared under X-ray therapy. A year 
later the patient complained of a swelling 
of the right foot. This was found to be 
due to a mass at the brim of the pelvis 
on the right side which was apparently 
pressing on the large vessels there. At the 
same time a mass as large as a good-sized 
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grapefruit was palpable in the right upper 
quadrant. Under X-ray treatment these 
masses have disappeared. This last epi- 
sode was four months ago and the patient 
is now free of complaints. At no time has 
the white blood count been increased or 
shown any abnormal differential count. 
This, then, is a case of pseudotumor of 
both orbits which was recurrent in the 
left and in which the patient subsequently 
developed tumor masses elsewhere that 
proved to be lymphosarcoma. ) 

The most important points in differen- 
tiating a pseudotumor from a real tumor 
are the following: 

(1) Primary tumors tend to occur at 
an early age; the average age for the 
pseudotumor is 45 years. 

(2) The onset of exophthalmos in 
primary tumors is insidious and gradual ; 
in pseudotumors it is relatively sudden, 
the exophthalmos developing within a 
few weeks in most instances. 

(3) Primary tumors of the orbit are 
never bilateral ; pseudotumors affect both 
eyes in one third of cases, the second eye 
becoming involved in from four to nine 
months after the first. 

(4) Primary as well as secondary 
tumors of the orbit not infrequently show 
radiographic changes of the orbital 
bones ; pseudotumors characteristically do 
not. 

(5) Primary tumors usually cause no 
pain and no edema of conjunctiva or lids ; 
pseudotumors cause some pain and some 
edema in one half of the cases. 

The microscopic examination of tissue 
in cases of pseudotumor shows chronic 
inflammation with certain distinguishing 
characteristics. There may be fibroblastic 
repair in all stages, from the denser hya- 
loid, almost anuclear tissue of long stand- 
ing to the delicate fibroglia and richly 
nuclear tissue of more recent production. 
Foci of lymphocytes are scattered through 
this fibrous tissue, and occasionally real 


lymph follicles with germinal centers are 
encountered. Blood vessels are plentiful, 
their intima often showing proliferation 
to such an extent that the lumen appears 
almost occluded, and their media and 
adventitia showing thickening with scle. 
rosis that has sometimes undergone hya. 
loid degeneration. 

The etiology of pseudotumors is not 
known. There is no evidence clinically or 
histologically to indicate that they are 
tuberculous. Some observers believe them 
to be a very late manifestation of syphilis 
that has run its course and therefore gives 
a negative Wassermann. There are re- 
ports of regression of the exophthalmos 
under the usual treatment for late syphi- 
lis, but the effect may have been absorp- 
tive rather than specific as the condition 
when untreated subsides in the course of 
several months. The histologic character- 
istics of the lesion, and in particular the 
vascular changes described above, are not 
inconsistent with syphilis, but the sum 
total of evidence is inconclusive. The 
patients do not have positive serology nor 
other evidence of syphilis. 

Two of the 18 pseudotumors of this 
series had not progressed to exophthal- 
mos. The patients in both cases exhibited 
diplopia, however, which is mentioned in 
the literature in about 25 percent of cases 
as the first symptom of pseudotumor, pre- 
ceding the onset of exophthalmos, and 
which indicates that the tumor mass is 
related to an extraocular muscle. Exam- 
ination of biopsy material not infre- 
quently shows the process associated with 
muscle tissue, and it may be in the extra- 
ocular muscles that the lesion has its 
origin. The one case of Zenker’s waxy 
degeneration of a rectus muscle listed in 
the causes of exophthalmos from lesions 
primary in the orbit had the clinical char- 
acteristics of a pseudotumor. The histo- 
pathology was also quite similar, It 1s 
possible, therefore, that other cases in 
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the group of so-called pseudotumor be- 
long to the more advanced stages of 
Zenker’s WAXY degeneration. 

To sum up, pseudotumor is a clinical 
and histopathologic entity of unknown 
etiology. Although the clinical picture 
may closely resemble that.of an orbital 
neoplasm, the age incidence, onset, course, 
and duration are characteristic. It may be 
possible in the future to classify pseudo- 
mors according to etiology, as, for ex- 
ample, some may be found to be related 
to lymphogranuloma venereum, others to 
lymphosarcoma, and others to Zenker’s 
waxy degeneration ; I have seen one case 
in a patient who subsequently developed 
Hodgkin’s disease. 

Meningioma. Next in order of fre- 
quency as a primary cause of exophthal- 
mos in this series was meningioma, a 
tumor characteristically insidious in onset 
and slow in growth. The age of the pa- 
tients ranged from 12 to 58 years, averag- 
ing 40 years. In most instances it is 
impossible to determine from the clinical 
findings alone whether a meningioma 
producing an exophthalmos is primary in 
the orbit or in the cranium, or, if it is in 
the former site, whether or not it has 
already extended into the cranium. If 
primary in the cranium it may give no 
neurological signs. If the meningioma is 
primary in the orbit a disturbance of 
vision followed by optic atrophy is fre- 
quently the first manifestation and may 
precede the exophthalmos by several 
years. The presence, though, of normal 
vision and normal fields does not exclude 
a meningioma, for rarely they may both 
persist with the optic nerve embedded in 
tumor tissue. Arising as it does from the 
sheaths of the optic nerve, the tumor lies 

‘in the muscle funnel at the apex of the 
orbit; in this position it is surrounded by 
the extraocular muscles, and their dys- 
function is one of its early signs. It is also 
in close relation to bone, which it tends to 


invade, producing a hyperostosis; when 
this occurs in the apex of the orbit, 
extension is toward the cranial cavity. 
Close relationship to the optic foramen, 
moreover, as well as to the superior 
orbital fissure, further encourages the 
growth to spread directly to the cranium. 

It is not uncommon for symptoms from 
an optic-nerve-sheath meningioma to 
exist for years before the diagnosis is 
made and treatment instituted. In one of 
our cases the patient had poor vision and 
optic atrophy for five years and an exoph- 
thalmos for two additional years before 
operation. 

X-ray studies are indispensable in diag- 
nosing meningioma, and in the large ma- 
jority of instances are our only means of 
determining the status of the lesion. 
X-ray findings in the 13 cases of this 
series indicated that the tumor was pri- 
mary in the orbit in four, but enlargement 
of the optic foramen in two of these sug- 
gested that there had been an extension 
toward the cranium. In one an exentera- 
tion with radical dissection at the apex 
of the orbit, followed by X-ray therapy 
given in fractionated doses, failed to 
arrest the lesion. There was a recurrence 
three years after the operation, and the 
patient died of an intracranial hemor- 
rhage. In the other case there has been 
a local recurrence in the orbit, but no 
neurological signs had appeared when the 
patient was last seen, 10 years after the 
operation. X-ray evidence of meningioma 
in the other nine cases was atypical in two 
but definitely indicative of tumor primary 
in the cranium in seven. Meningioma 
primary in the orbit, therefore, was the 
exception in this series and still more 
exceptional were cases confining them- 
selves to the orbit without intracranial 
extension. When primary in the cranium 
they produced exophthalmos by extension 
through, or hyperostosis of, the floor of 
the anterior cranial fossa, or by extension 
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from the middle cranial fossa to the orbit 
via the superior orbital fissure. 

Cushing described intracranial menin- 
gioma as growing in two ways, either as 
a more or less irregularly lobulated mass 
with a small stalk attaching it to the dura, 
or “en plaque” as a more or less flat and 
only slightly elevated mass tending to 
spread over the inner dural surface. The 
meningiomas arising in the orbit seem 
more often to grow in the former way, 
and those extending there secondarily 
more often in the latter. 

Meningiomas involving the orbit fre- 
quently present a serious treatment prob- 
lem. Exenteration alone is rarely indi- 
cated because of intracranial extension or 
bone involvement. More frequently the 
situation lies in the domain of the neu- 
rologic surgeon as well as the ophthalmic 
surgeon, and in some instances the former 
alone would probably give the patient the 
best chance of recovery. 

Hudson and Lundberg have both re- 
ported cases of orbital meningioma in 
which the tumor was incompletely re- 
moved and there was no recurrence ap- 
proximately six years afterwards. This 
in no way rules out the possibility of a 
recurrence, however, for the tumor grows 
so slowly that it is not uncommon for 
one to reappear after an interval of many 
years and there may be no symptoms for 
a still longer period, even 20 years or 
more. One of our patients showed exoph- 
thalmos 20 years ago; two years later a 
Kronlein operation was performed with 
incomplete removal of the tumor. There 
was a recurrence, and seven years ago an 
exenteration was done. Since then there 
has been a slow but steady regrowth of 
the tumor but the patient is still living and 
well, The tumor now fills the orbit and 
manifests itself also as a mass in the 
temporal region. Neurological examina- 
tion is negative. Another patient had the 
first symptom 18 years ago (poor vision 


ALGERNON B. REESE 


with optic atrophy) and exophthalmos 
three years later. Roentgenograms at tha 
time showed that the growth probably 
began in the orbit, but the optic cana] was 
somewhat enlarged. A Krénlein operation 
with incomplete removal of the tumor 
was performed after another three years 
Since then there has been a slow recyr- 
rence, but the patient is living and wel], 
Exophthalmometer readings taken twice 
a year have shown an exophthalmos of 
10 mm. for the past six years. Neurologi- 
cal examination is negative. 

Irradiation was applied to the recur- 
rent tumors in both these cases, as X 
radiation in fractionated doses to one and 
as radium to the other. Meningiomas are 
known to be irradiation-resistant and it 
is unlikely that the treatments had any 
material influence on the course of the 
disease. 

Both Schuster and Li have reported 
instances of the metastasis of a menin- 
gioma through the blood stream. 

Dermoid and epidermoid cysts usually 
occupy the orbital margin in the region 
of the brow temporally or, less often, 
nasally. Because of their predilection for 
this forward position they frequently do 
not produce exophthalmos. In a number 
of cases, however, they lie more deeply 
in the orbit or extend from the usual 
superficial location back along the bony 
wall to the retrobulbar region and give 
rise to proptosis. They are congenital and 
are usually detected in young individuals. 
The age range in our cases was from four 
months to 36 years, the average 15 years. 
After remaining dormant for years they 
may begin to enlarge slowly and will 
sometimes grow so rapidly in the course 
of weeks or months as to produce pain. 


X-ray studies are frequently of great 


help in the diagnosis, as the cyst may pro- 
duce a defect in the adjacent bony wall 
of the orbit. 

Sarcoma of the orbit is, as a rule, a 
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rapidly growing, highly malignant tumor 
occurring in young individuals. It may 
arise from a great variety of cell types: 
connective tissue (fibrosarcoma), muscle 
(rhabdomyosarcoma), nerve (neurogenic 
sarcoma), periosteum (osteogenic sarco- 
ma), and lymphocytes (lymphosarcoma). 
In some instances it is growing so rap- 
idly and is therefore so anaplastic that 
certain identification of the cell type is 
impossible. 

Lymphosarcoma is exceptional in that 
it occurs in older persons. The average 
age in this group is 55 years, and two of 
the five patients are living now with no 
evidence of the disease, after 3 years and 
2% years, respectively. Three patients 
died after six months, 1 year, and 2% 
years, respectively. These tumors are 
radio-sensitive and respond locally quite 
satisfactorily to irradiation, but unfor- 
tunately the growth in the orbit usually 
proves to be only one manifestation of 
a fatal systemic disease. 

The two patients with rhabdomyosar- 
coma warrant mentioning because they 
both had an exenteration followed by 
irradiation, and the one is free of disease 
now 15 months and the other 18 months 
after the operation. 

Neurogenic tumors. Of the neurogenic 
tumors the neurofibroma is by far the 
most common, and its appearance is so 
characteristic that diagnosis may usually 
be made without difficulty. There are the 
café-au-lait pigmentation of the overlying 
skin, the multiple small neurofibromata, 
or the multiple pigmented naevi over the 
skin, and the extensive area locally in- 
volved by the tumor which may be not 
only the orbit but the lids, face, scalp, 
choroid, ciliary body, and iris, and may 
even extend into the cranium. The intra- 
ocular manifestations may produce glau- 
coma. This tumor also tends to produce 
defects in the adjacent bones of the orbit 
and X-ray films may give valuable infor- 
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mation. When the bony defect occurs in 
the roof of the orbit, the brain may 
herniate and give rise to a pulsating 
exophthalmos. In this series the ages 
varied from 4 to 41 years. Half the cases 
with orbital involvement did not produce 
exophthalmos. 

Glioma of the optic nerve is an excep- 
tionally interesting condition and should 
be included in our discussion in spite of 
its extreme rarity. Composed of neuro- 
glia, it is correctly called “glioma,” but 
there has been some discussion as to 
whether the type cell is the astrocyte or 
the oligodendrocyte. Davis has cham- 
pioned the former and believes therefore 
that the tumor should properly be called 
an astrocytoma. Lundberg, on the other 
hand, favors oligodendrocytoma. Davis 
also considers the tumor to be closely 
related to the neurofibroma with which 
it may be associated. It is extremely slow 
in growing, and produces exophthalmos 
gradually in children in the first decade. 
X-ray studies may show an enlargement 
of the optic foramen and deformity of the 
sella turcica in cases of chiasmal involve- 
ment. Vision is usually affected before the 
onset of exophthalmos. 

Verhoeff discusses very interestingly 
the origin and growth of these tumors. 
Ordinarily a tumor arises from a small 
focus and as it grows it pushes aside and 
invades the surrounding tissue. In the 
case of glioma, whether it be in optic 
nerve, brain, or cord, the growth in- 
creases in size by causing the preéxisting 
neuroglia in the vicinity of the growth to 
proliferate. Sometimes this glial prolif- 
eration is seen as far forward as the disc 
and contiguous retina, where, in some 
instances, it may reach considerable size 
and form a white or even a cystic mass; 
or it may be noted as far back as the 
hypophysis. Verhoeff’s explanation of the 
proliferation of the neuroglia of the disc 
and contiguous retina, and perhaps also 
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of the hypophysis, is that some abnormal 
stimulating factor is supplied in increas- 
ing abundance by the actively proliferat- 
ing neuroglia of the tumor. This would 
also explain the remarkable statement by 
Hudson that “in spite of the frequency of 
incomplete removal, in no single case has 
a local recurrence in the orbit been re- 
corded.” Lundberg tells of two cases in 
which the tumor was not radically re- 
moved and there was no recurrence evi- 
dent after 10% and 20 years, respectively. 
Seefelder has reported one case in which 
there was recurrence after three years, 
and this is apparently the only case of a 
recurrence on record. 

These tumors may occur in both optic 
nerves or in the chiasm or brain as well 
as in the optic nerve. This fact of multi- 
ple origins is sometimes important in 
determining the extent of the surgery 
required. 

Mixed tumor of the lacrimal gland. 
The large majority of newgrowths of the 
lacrimal gland contain tumor tissue that 
is both ectodermal and mesodermal in 
origin. These growths are therefore called 
mixed tumors and they constitute about 
95 percent of the neoplasms that arise 
from the lacrimal gland. Pure carcinoma 
of the gland is extremely rare, and it is 
believed that most of the cases reported 
in the literature are in reality mixed tu- 
mors that have become malignant. Sar- 
coma of the gland has been reported only 
twice. 

These mixed tumors are probably con- 
genital, although the average age at which 
they manifested themselves in this series 
was 40 years. They seem to arise from 
isolated, displaced, and undifferentiated 
embryonic rests and not from the de- 
veloped gland tissue. Because they are 
potentially capable of forming many 
types of tissue they naturally vary a great 
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deal in their component structures, The 
term cylindroma has been employed to 
designate one particular manifestation of 
this tumor in which the epithelial elemen; 
predominates in cylinder formation with 
myxomatous stroma. 

That this tumor occurs in_ patients 
middle-aged and older, that it arises from 
the site of the lacrimal gland, and that jt 
tends to produce radiographic changes 
indicative of localized defects or hyperos- 
tosis of the adjacent bone, are facts 
which serve to make diagnosis relatively 
easy. Characteristically the tumors seem 
well encapsulated and not invasive and 
therefore inherently benign, but, as Sand- 
ers points out, they must be viewed clini- 
cally as malignant growths because of 
the extremely high frequency of recur- 
rence after excision, the marked tendency 
to local invasion not only of the orbital 
tissue but particularly of the orbital 
bones, and the frequency of distal metas- 
tases (Sanders 33 percent). Death from 
intracranial extension is not infrequent 
(Sanders 42 percent). 

Other lesions. In this series the seven 
groups described above comprise 87 per- 
cent of the cases of exophthalmos from 
causes primary in the orbit. Such causes 
as lymphoma, hematoma, and the like, are 
so rare that they will not be discussed. It 
is a question, indeed, whether lymphoma 
and xanthoma should be considered 
strictly primary in the orbit, as lymphoma 
may represent an early manifestation of 
a lymphatic leukemia and xanthoma of 
the orbit may be considered a part of 
xanthomatosis from faulty fat metabo- 
lism. The orbital hematomas are interest- 
ing in that they are the delayed type com- 
parable to the chronic delayed intracranial 
hematomas that may manifest themselves 
many months following trauma. 

To be concluded 
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COLOBOMA OF THE OPTIC NER 


BRITTAIN Forp 


VE IN THE HUMAN EMBRYO* 
Payne, M.D. 


New York 


Colobomas of the optic nerve are so 
rare in the human embryo that an exhaus- 
tive study of the literature failed to show 
, single case as typical as the one, ob- 
tained in 1934, which forms the basis of 
this report. Several colobomas in the em- 


been removed some time after birth. 
The coloboma to be described occurred 
in a human embryo measuring 61 mm. 
in length, corresponding to an approxi- 
mate age of 80 days (figs. 1, 2, 3). It was 
one of a group of specimens of 70 hu- 


Fig. 1 (Payne). High-power magnification of invagination of retina 
into optic-nerve stalk in 61-mm. human embryo. R, retina; P, pigment 
epithelium; N, optic nerve; V, vitreous body. 


bryonic eyes of animals and chicks have 
been described. The few cases that oc- 
curred in man were reported after enu- 
cleation had taken place, and were found 
tither in adult eyes or in eyes that had 


* Candidate’s thesis for membership in the 
American Ophthalmological Society, 1939. 
Aided by a grant from the Ophthalmological 
Foundation, Inc. 
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man embryos collected over a period of 
five years, and it represented the only 
definite anomaly of the optic nerve in this 
collection. 
The inclusion of the retina in the stalk 
of the optic nerve undoubtedly followed 
+From the embryologic collection of the 


Lighthouse Eye Clinic and the New York Eye 
and Ear Infirmary. 


Te 
d to | 
n of 
ment 
with 
ients f 
rom 
iat it 
nges | 
TOs- | 
facts | 
ively | 
seem 
ered 
oma 
nof | 
a of | 
t of 
abo- 
rest- 
‘om- 
nial | 
Ives 
|_| 


396 


a rapid overgrowth of the retinal ele- 
ments. The fact that the retina grows 
more rapidly than other structures in 
early embryonic life will be demonstrated 
by three younger human specimens from 
this collection. 


ANATOMIC DESCRIPTION 


The coloboma reveals a distinct in- 
vagination of the retinal elements into the 
optic nerve, with a corresponding con- 
densation of the glial cells and disruption 
of the columns of nuclei on the temporal 
side (fig. 4). The defect measures ap- 
proximately three quarters of a disc- 
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Fig, 2 ( Payne), 
Transverse section of 
both eyes in the 61-mm, 
human embryo, shoy- 
ing the coloboma, C, of 
the left optic nerve be. 
low the plane of the 
central retinal artery, 


diameter in depth, and varies from one 
third to two thirds of a disc-diameter in 
breadth. Its greatest thickness and depth 
appear to be in the horizontal sections 
immediately below the plane of the cen- 
tral retinal artery. Above and below this 
plane the anomaly gradually resolves it- 
self into normal nerve tissue. The defect 
is partially filled with an overgrowth of 
retinal elements, attached, both to the 
mesodermal tissue surrounding the cen- 
tral vessels and to the dural sheath, by a 


comparatively dense mixture of glial and 
mesodermal tissue. In the intraneural 
portion the retina is well preserved, and 


Fig. 3 (Payne). Pho- 
tomicrograph of _ the 
nerve at the level of the 
central retinal artery. 
R, retina; A, central 
retinal artery. 


Fig. 4 
power P 
showing 
central 
(, regu 
nuclei ; 
mesoder 
tached t 


abrupt 
higher 
one ha 
retina 

from t 
caught 
Where 
inence, 
ternal 

layer, 
The ch 
pial sk 
placed 
of the 
spondi 
replace 
is no 


which, 


Pat. 
portion 


OPTIC-NERVE COLOBOMA IN HUMAN EMBRYO 


the internal and external nuclear layers 
are as well defined as in the intraocular 
portion. Some of the sections show the 
retina sweeping around the margin of 
ihe scleral canal in the shape of a reversed 
“s” (fig. 4), and at lower levels show it 
to be invaginated parallel to the dural 
sheath, but separated from it by an arti- 
fact (fig. 1). In the lower portion of 
he nerve the pigment epithelium ends 


Fig. 4 (Payne). High- 
yower photomicrograph 
showing a part of the 


central retinal artery. 
C regular columns of 
nuclei; G, glial and 


mesodermal tissue at- 


tached to R, retina. 


abruptly at the scleral canal, but at 
higher levels it extends to approximately 
oe half the thickness of the sclera. The 
retina appears to have detached itself 
from the pigment epithelium and to be 
caught in glial and mesodermal tissue. 
Where it arches around the scleral prom- 
inence, the retina is reduced to the ex- 
ternal nuclear layer and the nerve-fiber 
layer, and resembles the macular region. 
The choroid is only partially formed. The 
pial sheath on the temporal side is re- 
placed by the retina. On the inner side 
of the retina the nerve-fiber layer, corre- 
sponding to the papillomacular bundle, is 
replaced by a mass of glial tissue. There 
is no evidence of the lamina cribrosa, 
which, at this stage of development ac- 
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cording to Haden,” is composed wholly of 
glial tissue. The vitreous body does not 
fill the excavation, but is separated by an 
artifact. 


The nasal side of the nerve appears to 
be normal. The columns of nuclei are 
regular; the central artery is pushed 
nasally by the aberration, but it continues 
into a glial mound, where it enters the 
canal of Cloquet. The retina and pig- 


ment epithelium end abruptly at the mar- 
gin of the disc, as in the normal globe. In 
other respects the eye appears to be 
normal. 

According to the preparations, 
overgrowth of the retina on the temporal 
side is present. The proliferation is so 
extensive that a fold is caught in the 
substance of the optic nerve. In all prob- 
ability the defect was outlined in the 
formation of the primitive optic papilla, 
and according to this supposition it con- 
firms the belief that ectodermal prolifera- 
tion is one of the characteristics of fetal 
development. As a possible cause, Lloyd* 
suggested an increase in the intraocular 
pressure with a defective lamina cribrosa. 
Wilmer* attributed the cause of the de- 
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Fig. 6 (Payne). Eye 
of 10-mm. human em- 
bryo showing rapid ret- 
inal growth. P, pigment 
epithelium; R, retina; 
L, lens. 
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Fig. 5 (Payne). Hu- 
man embryo, 54 mm, 
in length, showing the 
formation of the pri- 


mary optic vesicle from | 


the forebrain. E, sur. 
face ectoderm ; L, an- 
lagen for lens vesicle; 
R, retina; P, pigment 
epithelium; N, primi- 
tive optic nerve; M, 
mesoderm, 
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OPTIC-NERVE COLOBOMA IN HUMAN EMBRYO 


fect to ectodermal overgrowth, and re- 
garded the specimen as a true case of 
pitting of the optic nerve. All sections on 
he temporal side show an increase in 
the expanse of the retina, although there 
sno increase in its thickness. It appears 
that the coloboma was formed to accom- 
modate this increased expansion. It is 
possible that, in its growth, the meso- 
derm caused traction on the retina, pull- 
ing it into the nerve and toward the 
central vascular strand. 


ANATOMIC DESCRIPTION OF RETINAL 
OVERGROWTH IN THREE NORMAL 
YOUNGER EMBRYOS 


In order to demonstrate normal retinal 
wergrowth, an anatomic description of 
three younger human specimens follows: 

Embryo 1: The 5%-mm. specimen 
(fig. 5), corresponding to an age of 21 
days, shows budding of the primary optic 
vesicle from the forebrain, with marked 
increase .in the development of the an- 
lage for the retina and the pigment epi- 
thelium. The associated mesoderm and 
the surface ectoderm fail to show similar 
development. There is a suggestion of 
thickening on the surface to form the 
lens plate. The size and thickness of the 
cells that are to form the retina are 
sightly greater than those that are to 
form the pigment epithelium. 

Embryo 2: The 10-mm. specimen (fig. 
6), representing an age of 31 days, shows 
acomplete change in the relationship of 
the retinal and the pigment epithelial 
ells, The pigment epithelium is less than 
me half the thickness of the retina. The 
tells forming the retina appear markedly 
developed, and only the lens vesicle is 
developed to a degree corresponding’ to 
that of the retina. An invagination of the 
retina into the primitive optic disc would 
be possible at this stage. 

Embryo 3: A specimen measuring 52 
mm. in length, corresponding to 72 days 
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of age (fig. 7), shows the retina to be 
many times thicker than the pigment epi- 
thelium. The crystalline lens exhibits a 
high degree of development. The optic 
nerve appears to be normal for this age. 


DISCUSSION OF PROLIFERATION OF 
NEURAL OCULAR ECTODERM 


The inherent tendency of the ecto- 
dermal ocular anlage to proliferate has 
been demonstrated by von Szily,> Lau- 
ber,® Elschnig,’? and others. That the 
complex formation of the primitive epi- 
thelial papilla may explain the variety of 
the malformations that occur in the 
formation of the nerve was pointed out 
by Klien* in her study of the orbital ap- 
pendages of the optic nerve. According 
to Seefelder,® von Hippel’® published the 
first accurate description of ocular colo- 
bomas. Von Hippel assumed that a 
thickening of the mesoderm in the fetal 
ocular cleft prevented union of the retina, 
pigment epithelium, and choroid. See- 
felder™’ demonstrated that the closure of 
the ocular cleft began in the middle and 
advanced distally toward the cup and 
proximally toward the stalk of the nerve. 
He believed that if the cleft should fail 
to close in its proximal portion, a colo- 
boma of the nerve would result. Von 
Szily’? and Bach and Seefelder™® ob- 
served that no special thickening of the 
mesoderm occurred in the coloboma of a 
rabbit. From these studies it was con- 
cluded that either marked proliferation 
or almost complete retardation of growth 
of the epithelial elements precluded pit- 
ting or coloboma formation. According 
to Collins and Mayou," if the growth is 
accelerated, a cyst is formed that may be 
lined with defective retina and pigment 
epithelium, or with retina alone. 


THEORIES OF DEVELOPMENT OF ATYPICAL 
COLOBOMAS 


Various explanations are given for the 
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Fig. 7 (Payne), Nor- 
mal 52-mm. human em. 
bryo. P, pigment epi- 
thelium; R, retina; \ 
optic nerve. 


Fig. 8 (Payne). Par- 
tial coloboma of optic 
nerve occurring in a 
woman 37 years of age. 
C, partial coloboma. 
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OPTIC-NERVE COLOBOMA IN HUMAN EMBRYO 


development of atypical colobomas. Vos- 
sius™® attributed them to retardation of 
gevelopment in the globe, and von Szily*® 
believed that they were caused by blood 
vessels winding around the optic cup. 
However, Wolfrum*’ discovered three 
depressions in the margins of the optic 
cup of a human embryo in which the 
vessels were too small to compress the 
cup. On this basis he ascribed a variation 
in growth energy as the cause of colo- 
bomas. Rones,’® after studying a number 
of human embryos, concluded that 
growth occurred in successive waves, and 
that indentations in the margin of the 
cup frequently disappeared because of 
counterpressure from other structures. 

According to Mann,’® the extreme up- 
per end of the fetal ocular cleft in the 
human globe does not close. It remains 
as a passage of entry for the central 
retinal artery in the center of the disc. 
The papilla of Bergmeister,?° which is a 
glial and mesodermal mantle surrounding 
the central retinal artery, disappears as 
the nerve fibers increase in number and 
enter the optic stalk. 

Congenital pitting of the optic nerve 
was defined by Coats?’ as a craterlike 
hole in the disc, measuring from one 
sixth to one third the diameter of the 
nerve, and having no relation to the ocu- 
lar cleft. As to dimensions, he stated that 
a pit may have a depth of 9 mm., and is 
usually lined with degenerated retina and 
pigment epithelium. The anomaly de- 
scribed in this paper belongs neither to 
this group nor to the anomalies classified 
as atypical colobomas, but, because of its 
relation to the ocular cleft, belongs 
rather to the group of typical colobomas. 
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CLINICAL CASE OF PARTIAL COLOBOMA 

Physiologic cupping of the optic nerve 
is observed almost daily by the opththal- 
mologist, but pitting and colobomas are 
rare. Through the courtesy of Dr. Con- 
rad Berens, a clinical case of partial 
coloboma of the right optic nerve, occur- 
ring in a woman aged 37 years, was seen 
in 1937, She accepted a —8.00 D. sphere, 
which improved her vision to 20/200. 
She had an enlarged blind spot, central 
scotoma, and concentrically contracted 
fields. The intraocular tension was nor- 
mal. The depth of the excavation (fig. 
8), measured with a binocular ophthal- 
moscope, was estimated to be 4 mm. This 
case is presented to illustrate how the 
anomaly in the 61-mm. human embryo 
here described histologically might have 


appeared clinically if the globe had 
reached maturity. 
SUMMARY 


1. An overgrowth of the retinal ele- 
ments in a 6l-mm. human embryo re- 
sulted in the inclusion of a fold of the 
retina in the optic nerve on the temporal 
side. 

2. The pigment epithelium was not in- 
cluded in the fold. 

3. Glial and mesodermal tissue _re- 
placed normal nerve markings on the 
temporal side, with disorganization of the 
columns of nuclei. 

4. From the histologic picture it is as- 
sumed that central vision would have 
been lost because of an interference with 
the papillomacular bundle had the em- 
bryo developed to maturity. 
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EQUATORIAL SCLERAL STAPHYLOMA AND RETINAL 
DETACHMENT CURED BY EXCISION 


Derrick VaIL, M.D. 
Cincinnati, Ohio 


The combination of scleral staphyloma 
and retinal detachment is probably not so 
rare as a search of the ophthalmic text- 
hooks and literature would lead one to 
believe. The nature of the condition is 
conducive to retinal detachment as one 
of its sequelae. So far as could be deter- 
mined, no case of cure of the detachment 
and probable arrest of the progress of 
the staphylomatous process by excision 
has hitherto been reported. 

A white woman, aged 57 years, was re- 
fracted by her son-in-law, Senior Resident in 
Ophthalmology, Cincinnati General Hospital, on 
April 2, 1936. Except for the refractive error in 
each eye here recorded, the examination re- 
vealed no discovered abnormality. Vision in the 
right eye with —1.75 D.cyl. ax. 145° = 20/20; 
in the left eve with —1.00 D.sph. <> +1.75 
Deyl. ax. 115° = 20/20, addition of +2.50 
Dsph. = J.1 in each eye. These glasses were 


Fig. 1 (Vail). Diagrammatic ap- 
pearance and position of the staphy- 
loma. 


ordered. Due to the absence of anything un- 
usual in the ocular past history, the staphyloma 
about to be described, while undoubtedly pres- 
ent, was not discovered nor its presence sus- 
pected, 

On June 15, 1926, the patient suddenly no- 
ticed a blur in the vision of the left eye, which 
rapidly became worse, An extensive retinal de- 
tachment was found and she was admitted 
to the hospital on June 29th. On the following 
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day my examination showed a large balloon 
detachment of the retina, involving the entire 
upper temporal portion of the globe, along with 
a widespread flat detachment of the remainder 
of the retina, save for a small portion up and 
nasally. No tear nor hemorrhage was seen. Vi- 
sion was limited to the ability to detect hand 
movements down and out. The field of vision 
was restricted likewise to a small patch in the 


| 


Fig. 2 (Vail). Showing the value of 
the fixation suture. 


lower temporal quadrant. The ocular tension 
was soft. Transillumination was negative. Op- 
eration was performed the same morning. On 
exposure of the scleral operative field from the 
12 to the 5-o’clock position, 10 mm. from the 
cornea, a typical scleral staphyloma, entirely 
unsuspected, was revealed (fig. 1). It measured 
roughly 12 by 15 mm., and began abruptly at 
a point 6 or 7 mm. from the limbus. It occupied 
the area between the tendons of the superior 
and external recti muscles, and therefore was 
obviously over the retinal balloon. A diathermy- 
coagulation operation had been planned, but in 
view of this situation it was decided to excise 
the staphyloma in a method similar to the eye- 
ball-shortening operation described by Lind- 
ner in 1933." Two double-armed sutures were 
inserted along the edges of the staphyloma 
(fig. 2) and looped out of the way. A fixation 
suture was placed in the center of the ectasia. 
A Graefe-knife incision was made along the 
upper and inferior edges, and excision was 
completed with curved scissors (fig. 3). The 
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Fig. 3 (Vail). Diagrammatic drawing 
of position of sutures. 


fixation suture was of incalculable value at this 
point, for traction on it gave excellent control 
of the eyeball and the portion being excised, 
and at the same time created a negative pres- 
sure which prevented vitreous from spilling. 
Subretinal fluid and presumably fluid vitreous 
were lost, but, on completion of the excision, 
which included part of the retina, the main vit- 
reous body could be seen glistening darkly like 
water deep in a well. The sutures were quickly 


Fig. 4 (Vail). Showing closure of 
the wounds. 


tied, and a third was placed between them (fig 
4), thus bringing the edges of the wound tightly 
together and forming a small linear ridge of 
sclera. 

Convalescence was uneventful. The first 
dressing, on July 2, 1936, showed the eye 
to be in good condition. On July 4th a good 
red reflex was obtained. The cut edge of the 
retina could be seen as an elevated, edematoys 
border beyond which was a dark-red area of 


MRS. H.E. DATE 


11, 1936 


Fig. 5 (Vail). Visual fields on 
August 11, 1936. 
name MRS, H.E, DATE NOV 2, 


Fig. 6 (Vail). Visual fields on 


November 2, 1936. 
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blood clot. The vitreous was remarkably clear. 
On July 16th beginning pigmentation of the cut 
edge and vitreous opacities on the temporal side 
were observed. The patient was discharged on 
July 21st, and the following notes were made 
on her record : “The cornea bright and clear. 
Vitreous very clear except for a few strandlike 
floaters in the neighborhood of the operation. 
Vertical fold in the retina to the nasal side of 
the scar, Entire retina somewhat wavy, but the 
red reflex is bright and clear. Edge of the ex- 
cised area becoming pigmented. The optic-disc 
outline normal. Vision = ability to count fingers 
at 6 feet.” 

On August 11th, six weeks after the opera- 
tion, the vitreous showed a few floating opaci- 
ties, and the entire retina seemed to be wrin- 
kled. Vision in the left eye with +3.50 D.sph. 
* 44.50 D.cyl. ax. 20° = 20/70. The field of vi- 
sion is Shown in the chart (fig. 5). On Novem- 
ber 2, 1936, the patient was able to read J.2 
slowly with correction, although the macular 
area was somewhat edematous. The distance 
vision = 20/70 + 1 with the above correction. 
The field of vision is shown in the chart (fig. 
6). 
"its June 8, 1938, approximately two years 
later, examination showed that the vision had 
improved to 20/40 (every letter) with +2.00 
Dsph. <= +4.50 D.cyl. ax. 35°. Adding +2.50 
Dsph., she read J.1 slowly, missing some of 
the longer words. The site of the wound was 
smooth and flattened obliquely. There was a 
slight bulging of the sclera down and out and 
up and in, due to the resection of the sclera 
between these two areas. The nerve head was 
normal. There was light, irregular pigmenta- 
tion of the macular area. The site of the wound 
in the retina was heavily coated with pigment. 
There was no sign of detachment. The ocular 
tension was normal (20 mm. Hg, Schidtz). 

I am grateful to Dr. John S. McGavic, of 
the Eye Institute of New York, for the follow- 
ing notes of his last examination of the pa- 
tient on October 27, 1939, and also for the 


drawing of the fundus (fig. 7) by the artist, Mr. 
Bethke, on that date. “Vision, right, 20/15—2 
with —1.75 D.cyl. ax. 140°; vision, left, 
20/30—3, missing one letter in 20/40 line, with 


Fig. 7 (Vail). Fundus appearance on 
October 27, 1939. 


+1.75 D. sph. <> +5.25 D.cyl. ax. 25°. With 
an addition of +2.50 D.sph. she reads right J.1 
and left, J.2. This small line of print appears to 
be slightly irregular but she reads it rather 


Fig. 8 (Vail). Visual fields on 
October 27, 1939, A 
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rapidly. The left lens is clear, There are a few 
fine vitreous floaters. The scar from the opera- 
tion appeared essentially the same as when you 
last saw it.” The chart of the visual field (fig. 
8) was enclosed. 

Scleral staphylomata have been known 
and described for many years. The best 
description, I think, is to be found in 
Fuchs’s “Textbook of ophthalmology’ 
and needs no further comment here. 

Lindner’s eyeball-shortening operation, 
described in 1933, is modified from that 
of L. Miller first presented in 1903* but 
more or less abandoned in the interven- 
ing years. Miiller’s operation was orig- 
inally designed for retinal detachment in 
myopia, and in his first report he de- 
scribed three cases cured by this means. 
In 1913 he reported 15 additional cases 
with five cures. Holth,* in 1911, reported 
five cases with two improved ; Torok,‘ in 
1917, 12 cases and six improved; EI- 
schnig* in 1914, 11 cases and seven im- 
proved. A review of Lindner’s work was 


ably presented in 1939 by D. K, Pischel 
and M. Miller® who added a case report 
of retinal detachment cured by the eye. 
ball-shortening operation. 


SUMMARY 


A patient with equatorial staphyloma 
and retinal detachment was presumably 
cured by excision of the staphyloma. The 
retina has remained in place, and at the 
end of three-and-one-half years the 
staphylomatous process has pro- 
gressed. The refraction changed from 
—1.00 D.sph. <= +1.75 D.cyl. ax. 115° 
prior to the detachment, to +1.75 D.sph, 
<= +5.25 D.cyl. ax. 25° three years 
after operation. From the experience of 
this case, and the reports in the literature 
of cures or improvement obtained in oth- 
erwise hopeless cases of retinal detach- 
ment, it will be seen that scleral excision 


has an important place in our surgical 


armament. 
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Retinal detachment cured by an eyeball shortening operation. 


DISCUSSION 


Dr. H. M. LAncpon: There is one 
phase of Dr. Vail’s case which, I think, 
opens up quite an interesting question. To 
be sure, his case is not actually compar- 
able to the ordinary case of detachment 
of the retina. Here we had a definite 
bulging of the sclera, which separated 
from the retina instead of the retina 
separating from the sclera, as occurs in 
the usual case of detachment. In perform- 
ing the operation Dr. Vail necessarily 


made a very large tear in the retina, and 
yet, in spite of that tear, which he made 
no attempt to close other than merely to 
excise and remove the bulge and replace 
the sclera in its original position, the 
retina went back into place, and presuma- 
bly has remained there for a period of 
three years. This seems to open up the 
question as to whether tears in the retina 
are as serious and have as much to do 
with the formation of the separation of 
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the retina aS we sometimes assume. The 
effect of the tear on the retina and the 
question of detachment are to me most 
nteresting points, which I do not believe 
are yet settled. In my opinion we should 
not neglect tears when we see them, and 
should make every effort to close them, 
although I am not sure that a tear is as 
serious in starting a detachment as we 
sometimes assume. It seems to me that 
this case of Dr. Vail’s with the very large 
separation of the retinal continuity which 
he perforce had to make, proves that 
fears are not so important as we believe 
them to be. 

Dr. DerricK VAIL, closing: I wish to 
thank Dr. Langdon for bringing up a 
very interesting point. I am sure I cannot 
answer some of the questions raised by 
his discussion except to say that I do not 
know just exactly how the retina was 


severed. In discussing it with Dr. Ver- 
hoeff, we concluded that since the retina 
is so intimately connected with the 
staphylomatous process on the posterior 
portion, that is, toward part of the equa- 
tor, in severing it some trauma was in- 
flicted on the rest of the retina by the 
blades of the scissors. Examination of the 
retina on the tenth or twelfth day after 
the operation, when one could obtain a 
good view of it, showed a wavy white 
area, which no doubt was its edge, and 
the appearance was just about the same 
as that of a retina following diathermic 
coagulation ; in other words, there was a 
whitish, edematous, elevated surface. As 
a matter of fact, I did not take time to 
investigate whether I had cut the retina 
or what I was looking at when I looked 
down into the deep well. 
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THE RELATIONSHIP BETWEEN. MYOPIA AND AVITAMINOsIs 


JosepH Lava, M.D. 
New York 


There is such widespread interest in 
vitamins and their most intimate rela- 
tionship with all physiological functions 
that miraculous cures are expected from 
all the vitamins we know. Just because 
the lack of some vitamin is known to 
cause certain symptoms, we immediately 
bring into play “post hoc-propter hoc” 
reasoning in our treatment of related and 
unrelated conditions. Sometimes we even 
find some experimental proof for our 
wishful thinking. 

Lately, we have had quite a bit of this 
excessive zeal in ophthalmology with re- 
ports of cures in all sorts of things. But 
so far, the only decisive, definite, and 
incontrovertible evidence of cure with 
vitamins in ophthalmology has been (1) 
in the use of the vitamin-B complex in 
cases of toxic amblyopia (alcohol-tobac- 
co) as reported by Carroll' and by John- 
son,” and in optic neuritis associated with 
pellagra as reported by me*® and (2) the 
cure of keratomalacia, xerophthalmia, 
and associated ocular conditions by the 
use of vitamin A in numerous instances 
all over the world, and most recently very 
strikingly reported by Gamble.‘ 


CLINICAL EXPERIMENTS WITH 
VITAMINS A AND D IN MYOPIA 


Recently, there have appeared some 
articles on myopia and its possible rela- 
tionship to A and D avitaminosis. One 
writer, Miller,® blames the limited intake 
of fats and A avitaminosis as the cause; 
another, A. A. Knapp,® deficient vita- 
min D intake with deficiency of calcium 
in the diet. 

As mentioned in an article’ (1939), I 
first became interested in the possible re- 
lationship between myopia and deficient 
vitamin-D intake in 1931, but by 1937 
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was completely disillusioned and had t) 
admit that I had had no success in any 
cases of myopia by treating the patients 
with calcium and vitamin D, 

However, in December, 1939, A. 4 
Knapp* indicated in his article that fai. 
ure was due to insufficient dosage with 
vitamin D and that he gave 60 drops of 
viosterol plus large calcium dosage in the 
form of milk and calcium tablets. Of the 
46 patients he lists in his article, 40 were 
13 years of age or less and 24 were 9 
years of age or less, and of all 46 patients, 
26 were observed for only 8 months or 
less, some for even as little as 5 months, 
Of these 46, 38 showed no dimintttion in 
myopia; in fact, some of these 38 showed 
an increase, but all 38 were followed for 
less than a year! And we are dealing with 
myopic subjects in whom the increase 
of myopia is measured over a period of 
years, not months. 

As I have pointed out,’ many young 
persons who have myopia will show 
either a slight increase in the amount of 
myopia or none at all under no treatment 
at all other than corrective glasses. This 
is not uncommonly found in private prac- 
tice. I have often remarked to the parents 
of such children that if vitamin D had 
been ordered in these cases, I should 
have been inclined to give the credit for 
the lack of increase in myopia to the 
vitamin D. But, and this is most im- 
portant, these cases must be followed for 
6 or 7 years, not for 6 or 7 months. For 
example, I cited the case of one patient 
in whom, over a period of 20 months, 
there had been an increase of myopia in 
one eye of only one-half diopter while in 
the other eye there had been no increase. 
But. on checking for the entire period 
of 4 years and 7 months, during which 
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time the patient was taking viosterol, the 
‘qerease in myopia had‘been 1% diopters 
in one eye and 2% diopters in the other. 

There is another point of great sig- 
nificance: The great majority of the pa- 
ients cited by A. A. Knapp were 13 
years old or less, and more than half of 
them were 9 years old or less. These were 
the patients who were given the vita- 
min D and calcium. But it has been shown 
that in New York City vitamin-A defi- 
ciency in children and infants is a very 
uncommon disorder, and vitamins A 
and D these days are taken together. It is 
also known that there is great difficulty 
in separating vitamin A from vitamin D 
chemically; so much so, that if vita- 
min A alone is to be ordered, carotene, 
its precursor, must be prescribed.* 

Tests were carried out by Lewis and 
Haig? on 53 infants and 144 children, 
most of whom were seen in clinics and 
most of whom “came from very poor 
homes.” Dark-adaptation tests were used 
to determine if there was vitamin-A de- 
ficiency, and the authors came to the con- 
clusion that “the margin of safety with 
respect to the vitamin-A content of the 
average diet of children is large... . It 
would, therefore, seem superfluous to 
supplement the average diet of children 
with vitamin-A-containing preparations 
except in those instances in which a con- 
siderable portion of the diet is refused or 
vomited.” The vitamin-D intake also is 
large in the great majority of children be- 
cause, as mentioned above, vitamins A 
and D are taken together. And if the 
vitamin A and D intake should depend 
on the economic or social condition of 
the child’s family, we would expect fewer 
myopic patients in our private practice 
and a preponderance of the myopic in the 
clinics. But this is not the case! No mat- 


* Since this was written, pure vitamin A has 
become available for clinical use in an oily 
preparation. 
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ter how we approach the question, we 
cannot say that the myopic patients have 
had less than their share of vitamin A or 
vitamin D and calcium in infancy and 
childhood, nor can we say that an increase 
in the intake of these two substances will 
make myopic subjects less myopic or keep 
their myopia stationary. 

A warning is also in order. In these 
days of indiscriminate dosing with vita- 
mins, we must remember that excessive 
dosage of vitamin D in the form of vios- 
terol may be harmful. In this respect, I 
wish to call attention to an article re- 
cently published in the Journal of the 
American Medical Association on “Hor- 
mones and vitamins in cosmetics” by El- 
ler and Wolff..° The authors mention 
symptoms of vitamin-D poisoning fol- 
lowing the topical application of vita- 
min-D ointment to the skin of normal rab- 
bits. They also stress the ‘“‘close chemical 
structural similarity between the estrus- 
producing substances derived from the 
ovarian follicles, the testis hormones, the 
carcinogenic hydrocarbons, and a whole 
series of other biologically important sub- 
stances such as cholesterol, bile acid, er- 
gosterol, and vitamin D.” The authors 
warn that estrogenic substances indis- 
criminately used may be carcinogenic, and 
that vitamin D has a marked chemical 
structural similarity to some carcinogenic 
hydrocarbons. 

“Human D-hypervitaminosis occurs 
more frequently in children. Several 
deaths of children have been attributed 
to an overdosage of vitamin D.” . 
“Bills cites Crimm and Reed, who indi- 
cate that in man toxic effects begin to 
appear when approximately 600,000 in- 
ternational units, or 200 times the ordi- 
nary dose (3,000 units), of properly ir- 
radiated ergosterol is administered daily 
over a period of several weeks.” Guggis- 
berg (see ref. 10) warns against the 
overwhelming amounts of vitamins now 
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recommended by misguided enthusiasts 
“because vitamins may favor the develop- 
ment of cancer.” In summing up on vita- 
mins, Eller and Wolff state as one of their 
conclusions that “the ingestion of exces- 
sive amounts of vitamin D may produce 
parenchymatous nephritis, calcification 
of the kidneys and arteries, and skin 
eruptions in human beings. Vitamin D 
is apparently the only vitamin that may 
cause toxic symptoms in man when given 
orally.” In other words, we must be care- 
ful not to use too large an amount of vios- 
terol, and possibly 60 drops daily (12,000 
units of vitamin D) is too large a dose 
when given over a period of years. 


OCULAR CHANGES EXPERIMENTALLY IN- 
DUCED IN A AND D AVITAMINOSIS 


It is so well known that vitamins A 
and D can scarcely be separated chemi- 
cally that in performing experiments on 
the efficacy of the healing properties of 
cod-liver oil, Getz (see ref. 10) had to 
use 1,400 guinea pigs and three different 
fish-liver oils in which the proportions of 
A and D varied. He found that cod- 
liver oil, in which D is present in greater 
proportion to A than in other fish-liver 
oils, was the best healing agent. 

In vitro experiments by Dolldorf and 
Rowe (see ref. 10) show that “the addi- 
tion of vitamin A will maintain the 
growth of epithelium which is depleted 
of both vitamins A and D, while vita- 
min D alone did not maintain this 
growth.” They also demonstrated that 
vitamin A increases the growth of con- 
nective tissue, but vitamin D does not af- 
fect the growth rate of connective tissue. 

The rachitogenic diet used by Black- 
berg and Knapp,” in their experiments in 
1934, consisted of: oatmeal, 360 parts; 
skimmed milk, 50; refined cotton-seed 
oil, 15; sodium chloride, 12; yeast, 15; 
meat, 50; and 5 c.c. of tomato juice. 

Blackberg and Knapp fed 8 dogs on 
this diet and 3 a normal diet. They also 


stated that some of the controls had the 
rachitogenic diet plus viosterol, and that 
other controls were given the regular ken. 
nel diet which had proved protective 
against rickets. Which of the three cop. 
trols had the viosterol and which the 
normal kennel diet ? 

The signs they noted in the eyes oj 
the dogs given the above-mentioned diet 
were “increased lacrimation, inspissated 
discharge collected on the margins of the 
lids, multiple small ulcers mostly in the 
lower two-thirds of the cornea; a white 
superficial foamy area 2.5 mm. in diam- 
eter developed in the cornea, and also a 
similar area in the conjunctiva.” In one 
case a large ulcer developed, with cor- 
neal staphyloma. The muddy iris de- 
scribed in some of the cases is very likely 
due to the iritis following on the corneal 
ulceration. These are just the lesions that 
are produced in vitamin-A deficiency, 

Blackberg and Knapp, in 1937,° stated 
that their dogs, when fed on the above- 
detailed rachitogenic diet, showed a de- 
generative process in the sclera and sub- 
stantia propria of the cornea. They also 
stated that the epithelial layers of cells 
in the cornea “became thinned when the 
dietary deficiency was advanced” and 
“the surface squamous layer was corni- 
fied in some of the animals.” The connec- 
tive tissue of the cornea and sclera and 
the epithelium of the cornea were pri- 
marily affected. These are just the tissues 
which vitamin A influences, as has been 
repeatedly demonstrated by many inde- 
pendent investigators, and over which 
vitamin D has no influence, according to 
the experiments of Dolldorf and Rowe. 

Further proof of the effects of A avi- 
taminosis on ocular tissue is furnished 
by Mutch and Richards, the abstract of 
whose article is quoted by Miller° as 
follows: “Mutch and Richards produced 
keratoconus experimentally as a sequela 
to acute xerophthalmia in rats on a vita- 
min-A-free diet. In most cases the cor- 
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neas regained their normal contour after 
he animals were given vitamin A for a 
few weeks. Corneal nebulas and myopia 
remained as permanent defects. The 
authors do not suggest that keratoconus 
;; due in every case to avitaminosis A 
but they do know that, owing to the lack 
of vitamin A, ocular lesions can be pro- 
duced experimentally in 100 percent of 
rats and keratoconus with comparative 
ease.” 

These changes have been produced by 
others repeatedly‘and we know that lack 
of vitamin A can do this. Miller also 
showed that the scleras of rats could be 
made 18 percent thinner by reducing the 
vitamin A in the diets of rats. 

In order to check on the results re- 
corded by Blackberg and Knapp in con- 
nection with their experiments on young 
dogs, I sent a copy of the diet they used, 
which I quoted above, to the American 
Medical Association. The reply by the 
secretary of the Council on Foods, 
Franklin C. Bing, was as follows: “The 
diet for young dogs which you mentioned 
in your note of May 22d would not pro- 
vide very much vitamin A. If you are 
interested in studying vitamin-D defi- 
ciency, you would want to have enough 
vitamin A in the diet, as you have indi- 
cated in your note, to avoid difficulties in 
interpreting your results. I am sending 
your inquiry, together with a copy of this 
acknowledgement, to Dr. George R. Cow- 
gill, a member of the Council on Foods 
of the American Medical Association and 
one of the outstanding investigators in 
nutrition in this country. I think that he 
would be better able than anyone else I 
know of to reply to your inquiry, and I 
assume that he will write you directly.” 
Dr. Cowgill’s reply was as follows: 
“Your letter to the Journal of the Ameri- 
can Medical Association inquiring about 
a dog diet has been referred to me for 
answer. The diet described is very low 

in vitamin A, It is now known that most 
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mammalian species require not less than 
about 100 international units of vita- 
min A per 100 calories metabolized ; this 
is a minimum, and the needs for excellent 
growth, reproduction, and lactation are 
much greater. It would be advisable to 
see that your animals receive not less 
than about 300 or 400 international units 
per 100 calories.” 

The diet used by Blackberg and Knapp 
in their experiments on dogs is markedly 
deficient in vitamin A, and the lesions 
produced in the eyes of their dogs are ex- 
actly those lesions that develop when 
vitamin A is lacking in the diet. There is 
no proof that lack of vitamin D was re- 
sponsible for the ocular changes in their 
experiments. 


PROCEDURE RECOMMENDED IN TREATING 
MYOPIA 


In treating myopia my usual procedure 
now is to prescribe the weakest minus 
lens that gives normal vision in each eye 
separately, and this is done under 5-per- 
cent homatropine (or 1-percent atropine) 
and 1-percent paredrine cycloplegia. The 
patient is instructed to use the glasses for 
reading or other close work and at school 
(if of school age) but not to wear them 
otherwise, except at the theater or movies 
or when distance vision is to be improved, 
as when driving an automobile. The gen- 
eral health is to be kept at as good a level 
as possible, and the diet is to be ade- 
quate and not deficient in any respect. 
Reading, sewing, music lessons, and all 
other close work are to be kept at a 
minimum compatible with the work the 
patient has to do. 

It is important that the glasses should 
not be used constantly for distance, as in 
this way the accommodative effort that 
is necessary for distance vision will come 
into play. In my opinion, the contraction 
of the radial fibers in the ciliary muscle 
causes a shortening of these fibers, with 
a resultant pull on the zonular fibers, in 
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this way causing a flattening of the lens. 
This will tend to focus the light rays 
nearer to the retina, as the radial fibers 
accommodate for distance. If the correc- 
tion is worn for distance, the radial fibers 
of the ciliary muscle will not contract but 
instead will atrophy. 

When the glasses are worn for near 
work the circular fibers of the ciliary 
muscle contract in the act of accommoda- 
tion for near. In this way we tend to keep 
the ciliary-muscle fibers active and pre- 
vent their atrophy. 

Since using this procedure, I have been 
quite satisfied with the progress of my 
myopic patients. They are able to accus- 
tom themselves to their vision for dis- 
tance without glasses except, as stated 
above, for the movies and the theater, and 
like usage. The increase in myopia seems 
in some patients to be in proportion to 
the amount of close work, in others it 
seems to have no connection. And I have 
yet to see at my office a patient whom I 
have followed since his childhood whose 
myopia has continued to increase in 
amount after the age of 22 years. Nor 
have I seen any eyes continue on to 
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posterior staphyloma and the associate 
changes of severe progressive myopia, 


CoNCLUSIONS 


1. There is experimental proof that A 
avitaminosis will cause changes in the 
ocular tissues of experimental animals 
primarily in the cornea and sclera, 

2. There is insufficient proof that ) 
avitaminosis alone will cause changes jn 
the cornea and sclera. 

3. Infants and children in New York 
City get sufficient amounts of vitamins A 
and D, and this is true of those children 
coming from poor homes as well as from 
the well to do. 

4. Excessive dosage of viosterol has 
caused unhappy results in children, and 
excessive dosage of viosterol in adults 
may be carcinogenic in effect. 

5. Myopic persons should not con- 
stantly wear their correction for myopia 
for distance vision unless vision without 
the glasses is so poor that the wearing of 
glasses is absolutely necessary. But the 
myopic must wear their correction for 
close work always. 

136 East Sixty-fourth Street. 
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THE SIGNIFICANCE OF STURM’S INTERVAL IN REFRACTION* 


AvEeRY DEH. PRANGEN, M.D. 


Rochester, Minnesota 


The phenomenon of Sturm’s astigmatic 
interval has long been known in the field 
of physiologic optics. So far as I know, 
however, very little concerning its clini- 
cal application to the problems of refrac- 
tion has been taught. One of the main 
dificulties in refraction is the diagnosis, 
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Sturm’s interval (fig. 1) is the dis- 
tance represented in the conoid of Sturm 
between the two focal lines of the two 
principal planes of an astigmatic lens sys- 
tem. As rays of light pass through an 
astigmatic lens system they come to a 
focus at each of these two principal focal 


D 


lee 


Fig. 1 (Prangen). Sturm’s astigmatic interval (after Fuchs). 


interpretation, and treatment of astig- 
matism. The phenomena exhibited by 
Sturm’s astigmatic interval illustrate a 
fundamental theme in the problems of 
astigmatism. I have referred to this theme 
in a previous paper.t The ability of the 
ophthalmologist to keep clearly in mind a 
picture of the phenomena of Sturm’s in- 
terval is of the greatest aid to an under- 
standing of the various problems which 
arise in treating astigmatism. 


*From the Section on Ophthalmology, The 
Mayo Clinic. Read before the meeting of the 
American Ophthalmological Society, Hot 
Springs, Virginia, June 3, 4 and 5, 1940. 

7 Prangen, A. DeH. Some problems and 
procedures in refraction. Arch. of Ophth., 1937, 
v. 18, Sept., pp. 432-447. 
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distances. In the interval between these 
two focal lines there is formed a series 
of imperfect or distorted images of the 
object or source of light, and these images 
are representative of the images seen by 
an astigmatic eye when it is viewing an 
object. One of these distorted images is 
more nearly perfect than the rest and is 
called the “circle of least confusion” (fig. 
1 4). It is situated near the middle of the 
interval. 

The clinical problem in astigmatism is 
to replace these distorted images of 
Sturm’s interval with a corrected image 
by obliterating the interval by means of 
correcting lenses ; in other words, to bring 
the two principal focal lines together. 
This would be a full correction of astig- 
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matism, an ideal situation which it is not 
always possible or feasible to achieve, as 
will be discussed later. 

The concept of Sturm’s interval is an 
aid to understanding the optics of astig- 
matic lens systems or astigmatic eyes. It 
aids in visualizing how and what astig- 
matic eyes see, whether they be uncor- 
rected, partially corrected, overcorrected, 
or fully corrected. It visualizes for oph- 
thalmologists what is occurring in the 
patient’s mind’s eye, and also what is oc- 
curring as a result of the ophthalmolo- 
gist’s manipulations when he attempts to 
correct astigmatic eyes by subjective 
methods; that is, by lenses and cross 
cylinders. When the ophthalmologist is 
subjectively refracting astigmatic eyes 
with lenses or cross cylinders, he is pro- 
gressively shifting or changing the images 
of the interval as seen by the patient’s 
eyes, and attempting to find a combina- 
tion of lenses that will obliterate the in- 
terval; in other words, he attempts to 
find a lens combination that will bring 
the two principal focal lines to the same 
plane and produce a correct image of the 
object that is being looked at. 

If the patient’s eye can be made to ac- 
cept the fully corrected image with com- 
fort, the situation will be excellent. Astig- 
matic eyes may or may not do this. When 
they are satisfactorily relaxed by a cyclo- 
plegic, most eyes will do this, for they 
have little opportunity to do otherwise 
when the accommodation is suspended. 
With manifest, fogging, or at postcyclo- 
plegic examinations, however, these eyes, 
as is well known, often refuse to accept 
full astigmatic corrections. Since many 
eyes are accustomed to vision with an 
uncorrected and distorted image situated 
somewhere in Sturm’s interval, astig- 
matic eyes often resist stubbornly the 
ophthalmologist’s attempt to substitute a 
new image, even if it is more nearly ac- 
curate and correct than the old. one. Such 
eyes function tenaciously according to 
the old image to which they are accus- 
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tomed and resist the substitution of 4 
new image. I am referring, of course, to 
those adult astigmatic eyes in which the 
astigmatism has never been corrected. 
Youthful eyes usually will accept fy 
astigmatic correction, as will also those 
older eyes which have already become a. 
customed to partial astigmatic correc. 
tion. 

If a clear understanding of Sturm’s 
interval is borne in mind, it is possible 
readily to comprehend the marked varia- 
tion in subjective acceptance by these 
astigmatic eyes when the accommodation 
is active. as contrasted to the situation 
obtaining when the accommodation js 
suspended. When the accommodation js 
active, there is a constant shift or change 
occurring in the nature and character of 
the images in the interval. This changing 
state naturally interferes with accurate 
subjective refraction. This variation in 
the subjective acceptance of correcting 
lenses applies likewise to presbyopic eyes, 
for at no time in the presence of pres- 
byopia is the accommodation entirely in- 
active. Therefore, presbyopic astigmatic 
eyes can readily refuse part or all of 
an astigmatic correction in favor of their 
old, accustomed, uncorrected image. To 
use a figure of speech, this image is to 
presbyopic astigmatic eyes as is an old 
friend or shoe to some persons; it is per- 
haps not of the best but the eyes are ac- 
customed to it. 

The employment of the cross cylinder 
for determining the amount and axis of 
astigmatism is a method of producing a 
quick and marked shift of sharply con- 
trasted images in Sturm’s interval of 
astigmatic eyes—first in one direction of 
the interval and then in the opposite di- 
rection. The patient is given a choice as 
to which of these two new markedly dif- 
ferent images is the sharpest and clearest, 
distorted though the images may be. The 
use of the cross cylinder is a play on the 
interval of Sturm. If Sturm’s astigmatic 
interval is kept in mind, it will help 
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greatly in an understanding of the use of 
the cross cylinder and the interpretation 
of its results. When the cross cylinder 
jeads the ophthalmologist astray in a de- 
termination of the amount of the astig- 
matism present, it usually does so because 
the spherocylindrical relationship -is not 
correctly balanced and because a change 
of sphere is needed instead of an altera- 
tion in the cylinder. This error in cylin- 
der-strength acceptance is a phenomenon 
of Sturm’s interval. In using the cross 
cylinder to determine strength of cylin- 
der, the ophthalmologist should keep in 
mind the fact that the cross cylinder af- 
fects both the sphere and the cylinder. 
Visualization of the dual optical effect of 
the cross cylinder by the examiner as he 
uses this device is most helpful, and aids 
in avoiding the pitfalls that arise during 
its use. An incorrect spherocylinder com- 
bination causes a distortion of Sturm’s 
interval, and the patient may be forced to 
elect cylindrical change when in reality 
the sphere should be altered. Unless the 
sphere is correct the patient is forced to 
decide between two images occurring in 
an artificially exaggerated interval. When 
the proper sphere is employed, a normal- 
interval relationship is created and is 
ready for correction by the true cylinder. 
This same theme probably accounts for 
the selection of wrong axes by the cross 
cylinder when the spherocylindric rela- 
tionship is incorrect. 

In general, it may be said that, when 
astigmatic eyes are not corrected or will 
not accept full astigmatic correction, the 
image of the circle (fig. 1, 4) of least 
confusion on the retina, or close to it, is 
the one most acceptable to them. This 
image is more acceptable because it is 
least distorted, which explains why many 
simple astigmatic and equal mixed astig- 
matic eyes see so well, about 6/10, with- 
out correcting lenses. Their circle of least 
confusion is already close to the retina. 
For example, this would be true of an 
eye with a refractive error of —.75 D. 
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sph, <= +1.50 D.cyl. ax. 90°. Such was 
the situation in case 1 of the series to be 
presented here. 

It is often advisable to provide the eye 
with a compromise image, or with partial 
correction for the astigmatism, by par- 
tially obliterating the interval or by bring- 
ing the focai lines closer together instead 
of completely together. In initial attempts 
to correct higher degrees of astigmatism, 
the eye, being accustomed to a distorted 
image or wide interval, may accommodate 
itself more readily to a gradual adjust- 
ment of the interval by partial or com- 
promise corrections of the astigmatism, 
gradually accommodating itself later to 
full correction. There seems to be no 
logical reason why all eyes should be re- 
quired to adjust themselves to immediate 
full correction of astigmatism. The pa- 
tient and the ophthalmologist often will 
be much happier if tHe astigmatism is cor- 
rected gradually over a period instead of 
at once. The tendency of American oph- 
thalmologists—myself included—is to in- 
sist on full correction for astigmatism as 
a routine measure. In the case of young 
persons and of those already provided 
with partial correction, this procedure 
works well; but in the case of older per- 
sons who are unaccustomed to correction 
for astigmatism there are, I believe, many 
whose astigmatism should be corrected 
partially and gradually, for the reasons 
just mentioned. 

I know of no rule by means of which 
the ophthalmologist can ascertain how 
much to deduct when the full astigmatic 
error is known and when he wishes to 
correct it partially. This is a point that 
the ophthalmologist ,must decide for 
himself. There is, however, a rule gov- 
erning spherical and_ spherocylindric 
equivalents of formulas for the correction 
of astigmatism that is a great help. The 
spherical equivalent to any spherocylin- 
drical formula is equal to the value of the 
spherical lens plus half the value of the 
cylindrical lens, added algebraically. 
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There exists, therefore, a series of 
equivalent formulas for any given for- 
mula for the correction of astigmatism. 
If the cylinder is reduced by any given 
amount, half of this reduction should be 
added algebraically to the existing sphere. 
This furnishes or gives a formula that is 
equivalent in visual effect to the original 
formula. This original formula and all 
equivalent formulas keep the circle of 
least confusion or area of best vision in 
the uncorrected interval, focused on or 
close to the retina. In other words, the eye 
is kept an equal mixed astigmat with the 
two principal focal lines equidistant from 
the retina. Of course, the farther the 
focal lines are from the retina, the larger 
will be the circle of least confusion, and, 
consequently, the lower the vision will be 
with each reduction of cylinder. By trial 
of a series of cylindric reductions in their 
equivalent formulas, one formula can be 
found which will provide the patient with 


(1) —2.00 D.sph. <= +5.00 D.cyl. ax. 
(2) —1.75 D.sph. <= +4.50 D.cyl. ax. 
(3) —1.50 D.sph. <= +4.00 D.cyl. ax. 
(4) —1.25 D.sph. <= +3.50 D.cyl. ax. 
(5) —1.00 D.sph. <= +3.00 D.cyl. ax. 
(6) —0.75 D.sph. <= +2.50 D.cyl. ax. 
(7) —0.50 D.sph, <= +2.00 D.cyl. ax. 
(8) —0.25 D.sph. <= +1.50 D.cyl. ax. 
(9) 0 D.sph. <= +1.00 D.cyl. ax. 
(10) +0.50 D.sph. 0 D.cyl. 


vision comparable to full correction. This 
procedure is, of course, based on another 
variation of Sturm’s interval. The pa- 
tient is allowed to select a compromise 
formula, or an image which obliterates 
the interval partially instead of fully. 
This procedure provides the eyes with a 
new image that is not too unlike the image 
to which it has been accustomed. The 
image represented by full astigmatic cor- 
rection may be so different from the ac- 
customed image that the patient’s mind’s 
eye will not accept it. For eyes that have 
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difficulty in accepting full astigmatic coy. 
rection, I have found it better to use these 
equivalent formulas rather than merely 
to reduce the cylinder and make no 
change in the sphere. 

The ophthalmologist will also find jt 
helpful to form the habit of thinking in 
terms of equivalents when he is compar. 
ing and evaluating lenses and formulas, 
Often, when lenses worn by a patient are 
compared with the ophthalmologist’s find- 
ings they appear to differ. Closer examj- 
nation, however, may disclose the fact 
that they are equivalents, and that the one 
may be as useful to the patient as the 
other. As an example, in the considera- 
tion of equivalent formulas, the full ac- 
ceptance with a manifest test or a post- 
cycloplegic test could be: for the right 
eye a —2.00 D.sph. <= +5.00 Deyl. 
ax. 90°. The patient may be 39 years old 
and may never have worn glasses. The 
equivalent formulas are: 


90° = equivalent +50 D.sph. } 

90° = equivalent +50 D.sph. Equivalent 
90° = equivalent +50 D.sph. | _— sphere 
90° = equivalent +50 D.sph. | pepe 
90° = equivalent +50 D.sph. 
90° = equivalent +50 D.sph. (added 
90° = equivalent +50 D.sph. algebrai- 
90° = equivalent +50 D.sph. cally) 
90° = equivalent +50 D.sph.}| ~ ° 


equivalent +50 D.sph. J 


On testing these formulas, nos. 3, 4, or 
5 are likely to be accepted, with the re- 
sultant vision being comparable to full 
correction. One formula, preferably no. 
5, may well be worn with comfort by the 
patient. A high degree of mixed astig- 


matism was selected for illustrative pur- 
poses, because it shows perhaps the theme 
of equivalent reduction more strikingly 
than do other types of astigmatism. High 
degrees of either compound myopic of 
compound hyperopic astigmatism may be 
equivalently reduced in the same manner. 
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STURM’S INTERVAL IN REFRACTION 


Equivalent reduction of cylinders is most 
yseful in mixed astigmatism and myopic 
astigmatism and less so in hyperopic 
astigmatism. In the presence of hyper- 
opic astigmatism in younger persons, if 
the cylinder is reduced, the active accom- 
modation may make up or balance the 
spherical component in a reduced for- 


mula. 
I do not advocate routine partial cor- 
rection for astigmatism. In_ selected 


troublesome cases, however, it is helpful 
partially to correct the astigmatism, espe- 
cially when the correction is performed 
in the manner previously described. 


REPORT OF CASES 


Case 1. A woman, 47 years old. Her visual 
condition was an example of equal mixed as- 
tigmatism that had provided satisfactory dis- 
tance vision without making it necessary for 
the patient to wear glasses. Several refractions 
had disclosed the presence of mixed astigma- 
tism which was equal in each eye. The pa- 
tient’s vision for distance was O.D. 6/10 and 
0S. 6/15+ without correction. Cycloplegic 
refractions had shown her refractive error to 
be O.D. —1.00 D.sph. <> +2.00 D.cyl. ax. 90° 
with distance vision of 6/6, and O.S. —1.00 
Dsph. <> +2.00 D.cyl. ax. 100° with dis- 
tance vision of 6/6. She had never felt the need 
for distance lenses and had never worn them. 
More recently she complained of presbyopic 
symptoms, and it was necessary to add +1.00 
Dsph., both eyes, to her distance correction 
in order to provide satisfactory near vision. 
Having no desire for distance lenses, she was 
given a correction for near vision only. 

In this patient is seen an instance of equal 
mixed astigmatism in which the circles of 
least confusion were naturally at focus on 
the retinas. The patient was content with her 
equivalent distance vision and sought relief 
only for presbyopia. She was made comfortable 
when given full spherocylindrical correction 
for presbyopia. It was not necessary to reduce 
the cylinder. 

Case 2. A man, aged 55 years, came to the 
clinic complaining of poor near vision. He was 
wearing O.D. +3.00 D.sph. with distance vi- 
sion of 6/12, and +2.25 D.sph. added in the bi- 
focal; O.S. +2.50 D.sph. with distance vision 
of 6/12, and +2.25 D.sph. added in the bifocal. 
Near vision, especially in the left eye, was poor. 
Manifest refraction showed: O.D. +3.50 D.sph. 
> +.25 D.cyl. ax. 180° with distance vision of 
6/5 and near vision of 14/21, with an addition 
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of +2.25 D.sph. Manifest refraction showed 
O.S. +3.25 D.sph. <> +2.00 D.cyl. ax. 165° with 
distance vision of 6/6 and near vision of 
14/24, with +2.25 D.sph. added. Full correc- 
tion was prescribed for the right eye, including 
a bifocal lens. For the left eye it was thought 
best to reduce the cylinder by one half; that is, 
to +1.00 D.cyl. ax. 165°. One half of this re- 
duction—that is, +.50 D.—was added to the 
original sphere, +3.25, making the new sphere 
+3.75. By this equivalent reduction and change 
of both sphere and cylinder the prescription was 
+3.75 D.sph. <> +1.00 D.cyl. ax. 165°, which 
gave vision for distance of 6/7 instead of 6/6, 
which had been the full correction, and bifocal 
of +2.25 D., which gave near vision of 14/24, 
the same as it had been under full correction. 
The patient wore these glasses with comfort 
for a year, and was then given full astigmatic 
correction for both eyes. It is believed that he 
was more comfortable in his initial correction 
with partially corrected astigmatism for the left 
eye. 

Case 3. A woman, aged 42 years, whose com- 
plaint was of poor near vision, or presbyopia. 
Her visual condition was an example of com- 
pound myopic astigmatism with equivalent re- 
duction of cylinder in her first bifocal lenses. 
The lenses she was wearing showed: O.D. 
—2.50 D.sph. <> —2.25 D.cyl. ax. 30°, with dis- 
tance vision of 6/20 and near vision of 14/28; 
O.S. —1.25 D.sph. <> —2.25 D.cyl. ax. 147°, 
with distance vision of 6/15 and near vision 
of 14/28. Cycloplegic refraction, carried out 
with the aid of homatropine, showed: O.D. 
—4.00 D.sph. <> —3.25 D.cyl. ax. 35°,- with 
6/12+ distance vision, and O.S, —1.50 D.sph. 
<> —3.25 D.cyl. ax. 150° with 6/7 distance 
vision. Postcycloplegic examination showed ac- 
ceptance of full correction with the same axes 
and distance vision, for near vision adding 
+2.00 D.sph., in both eyes with 14/24 vision 
in both eyes. Since these lenses would be her 
first bifocal lenses, and since she was a high- 
strung, nervous person, it seemed best partially 
to correct the astigmatism, thereby making it 
easier for her to adjust herself to her new 
glasses. The cylinder was reduced by —1.25 
D. in both eyes, and one half of this reduc- 
tion, approximately —.50 D., was added to the 
original sphere in both eyes. The final prescrip- 
tion was: O.D, —4.50 D.sph. <> —2.00 D.cyl. 
ax. 35°, with distance vision of 6/12+-, a bifocal 
addition of +2.00 D.sph., with 14/28 near 
vision, and O.S. —2.00 D.sph. <> —2.00 D.cyl. 
ax. 150°, with distance vision of 6/7—, and bi- 
focal addition of +2.25 D.sph., with 14/24 
near vision. It was observed that both distance 
and near vision were practically equal with 
both the full and the reduced equivalent 
formulas. 

Case 4. A man 21 years old. This was an 
instance of marked mixed astigmatism in a 
young person who had never worn glasses. 
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Distance vision was: O.D. 6/30 and O.S. 6/20 
and near vision was 14/24 in both eyes, with 
accommodative near points of 16 cm. Re- 
fraction under homatropine cycloplegia gave 
O.D. —1.25 D.sph. <> +3.25 D.cyl. ax. 100°, with 
6/10+ distance vision, and O.S. —3.75 D.sph. 
> +425 D.cyl. ax. 85°, with distance vision 
of 6/10+. Postcycloplegic examination gave ac- 
ceptance of full cycloplegic findings with the 
same vision as before. Inasmuch as these were 
the patient’s first glasses, it was considered 
best partially to correct the astigmatism. After 
trial of several equivalently reduced formulas, 
vision most comparable to that given by full 
correction was found when the cylinders were 
reduced by +1.75 D. in the right eye and by 
+2.00 D. in the left eye. One half of this 
reduction was added algebraically to the post- 
cycloplegic spheres, resulting in a prescription 
of O.D. —.50 D.sph. <> +1.50 D.cyl. ax. 100°, 
distance vision of 6/12, and O.S. —2.75 D.sph. 
> +2.25 D.cyl. ax. 85°, or transposed, —.50 
D.sph. <> —2.25 D.cyl. ax. 175°, distance vision 
of 6/12. Near vision with this reduced correc- 
tion was satisfactory. It is seen that the differ- 
ence in distance vision with full and with re- 
duced correction is only one line on the test 
chart. 

Case 5. A man, aged 40 years, complaining 
of poor vision for distance, and headaches. 
This was an instance of mixed astigmatism 
and antimetropia in a middle-aged man who 
had never worn glasses. Distance vision was 
O.D. 6/20— and O.S. 6/60—. Refraction under 
homatropine cycloplegia showed O.D. +1.00 
D.sph. <> —3.25 D.cyl. ax. 180°, with distance 
vision 6/7, and O.S. —1.75 D.sph. <> —3.00 
D.cyl. ax. 180°, with distance vision of 6/10—. 
Postcycloplegic examination showed acceptance 
of O.D, —3.25 D.cyl. ax. 180°, with distance 
vision of 6/7, and O.S. —2.50 D.sph. <> —3.00 
D.cyl. ax. 180° with distance vision of 6/7. 
Near vision with correction was 14/21 in both 
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eyes and good range. Inasmuch, as st 
these were to be the patient’s first 
at the age of 40 years, it was deemed 
reduce the cylinders. A trial of seve 
duced formulas showed vision comparable to 
that obtained with full postcycloplegic correc. 
tion, when the cylinders were equivalently fe. 
duced by —1.50 D. One half of this reduction 
of cylinder was added algebraically to the 
postcycloplegic spheres. The prescription Was 
0.D. —75 D.sph. —1.75 Dicyl. ax, 19 
with distance vision of 6/10, and OS. —325 
D.sph. < —1.50 D.cyl. ax. 180°, with distance 
vision of 6/12+. Again it is seen that the 
vision with equivalently reduced formulas js 
but one line less on the test chart than that 
obtained with full correction, 
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SUMMARY AND CONCLUSIONS 


The phenomena incident to and illys. 
trated by Sturm’s astigmatic interval have 
a broad and varied clinical application to 
the problems of astigmatism in refraction, 
By visualizing or keeping in mind these 
phenomena of Sturm, the ophthalmolo- 
gist is aided in his work. Such visualiza- 
tion makes refraction a much more vital 
procedure and a much less routinely me- 
chanical process. The employment of 
equivalently reduced formulas is most 
useful for astigmatic eyes, concerning 
which difficulty is anticipated in the pa- 
tient’s wearing fully correcting cylinders. 
Partial correction of astigmatism is advo- 
cated only for such selected eyes as those 
in which the adaptation to full correction 


is likely to be difficult. 


DISCUSSION 


Dr. W. B. Lancaster: I wish to add 
a word of approval for Dr. Prangen’s in- 
sistence on the importance of the conoid 
of Sturm. The experience of the Ameri- 
can Board of Ophthalmology shows that 
the candidates who come up for examina- 
tion do not understand astigmatism. For 
example, they do not understand the use 
of astigmatic charts, for they have not 
been taught. I am, therefore, addressing 
myself especially to the teachers and the 
heads of departments who are members 
of this society. 


What would Dr. Prangen and others 
who discuss this paper say to the student 
who brings Gullstrand’s statement to 
their attention? If they read Helmholtz’s 
“Physiological optics,” which every stu- 
dent should be required to read, they will 
discover that Gullstrand says: “The path 
of the rays in the human eye does not 
even approximate the conoid of Sturm.” 

What are the reasons for Gullstrand’s 
statement that the astigmatic eye does not 
correspond to the conoid of Sturm? The 
reason is that the eye has so many aber- 
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rations. Here is the simplest aberration 
of the spherical lens: The axial rays— 
those adjacent to the axis of the lens— 
come to a focus here (illustrating) and 
the marginal rays come to a focus at a 
istinctly different point nearer the lens. 
Sturm takes no account of that. The for- 
mulae of Sturm, and those of most of the 
writers on theoretic optics, are valid for 
an infinitely small area at the very center 
of the lens. They take no account of the 
peripheral rays. The human eye, of 
course, must take care of the rays in the 
whole area of the pupil; hence students 
should be taught the practical application 
of spherical aberration, especially with di- 
lated pupils. 

In asking my question I should give 
my own answer, which is that the lenses 
which we use to correct errors of refrac- 
tion—spheres and cylinders—refract 
light precisely according to the conoid of 
Sturm, and therefore the best we can do 
in correcting errors of refraction is to 
use these simple regular lenses, selecting 
that combination which corrects the larg- 
est possible part of the mixed errors of 
the eve. Students could make these ex- 
periments on one another and on them- 
selves, and so study the effect of the 
different lenses on the image. 

I should like to show the effect of ac- 
commodation on the conoid of Sturm as 
demonstrated by the projection lantern: 
First, the image of a “point” of light is 
projected on the screen, appearing as a 
tiny luminous dot; next a cylindric lens 
is inserted in front of the projection lens 
of the lantern. This changes the image of 
the “point” to a line—a luminous line; 
next, instead of the point, a slide with 
two lines at right angles is inserted—first 
without the cylinder (a sharply defined 
image of the lines is thrown on the 
screen) ; second, with a —0.25 D. cylin- 
der in front of the projection lens, with 
its axis parallel to one of the lines. Now 
one line remains sharp, because every 
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point in it is a narrow line parallel to 
the line itself. The other line is blurred, 
because every point of it is imaged as a 
line at right angles to the line itself. What 
I wish to demonstrate is the effect of ac- 
commodation on this image of one sharp 
line and a very much blurred line at right 
angles to it. As the lantern operator fo- 
cuses the instrument a point where both 
lines are alike is found. There is no vis- 
ible astigmatic effect. Of course, the lan- 
tern lens system can change its focuse 
only as a whole—not more in one me- 
ridian than in another. In other words, 
there is no possibility of what is called 
in the eye astigmatic accommodation— 
greater action of the ciliary muscle in one 
meridian than in another, thus compen- 
sating or correcting the astigmatism by 
an unequal contraction of the ciliary 
muscle. The neutralization of the astig- 
matism must be accomplished in another 
way, as it is by so focussing the lantern 
that the image is at the interfocal circle 
of the conoid of Sturm. The lines are all 
alike, but all are slightly blurred. 
Lastly, a slide showing an astigmatic 
dial is inserted first without the —0.25 D. 
cylinder—all the lines are clear and equal ; 
next, with the —0.25 D. cylinder—now a 
small group of lines is clear, whereas the 
others are blurred. If the cylinder is ro- 
tated, the group of clear lines is rotated, 
showing how easy it is to locate the axis 
of the cylinder. If a +0.25 D. cylinder 
were inserted with its axis parallel to the 
—0.25 D. cylinder, all the lines would 
be alike again. Without adding a + 
cylinder to neutralize or correct the 
—0.25 D. cylinder, but merely by focus- 
sing (accommodating), all the lines are 
absolutely equal but slightly 


made 
blurred. 
The importance of this clinically is 
very great. It has never been demon- 
strated that unequal accommodation is 
a function of the normal eye. The normal 
eye neutralizes astigmatism by normal 
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accommodation. The latter is best pre- 
vented by fogging, since this avoids the 
confusing and misleading aberrations in- 
troduced when the pupil is widely dilated. 
It is to be regretted that this art is not 
more widely taught. 

Dr. ALFRED Cowan: In teaching optics 
at the University of Pennsylvania we 
always endeavor to show how the theory 
of optics may be applied to our every- 
day practical work. The students do the 
experiments themselves and, having 
actually set up an optical system on a 
bench, they are able to visualize Sturm’s 
concoid and know exactly what it means. 
They must realize that Sturm’s concoid is 
a figure composed of a series of diffu- 
sion images of a point object by a sphero- 
cylindric optical system. In such a figure 
as we have here the first focal line by 
the refraction of one meridian of this 
system, and the second focal line at the 
focal distance of the other meridian, are 
at right angles to each other. Between 
these two lines we have what is com- 
monly known as the circle of least con- 
fusion. The distance between the two 
focal lines indicates the amount of astig- 
matism of the two systems. If they coin- 
cide, there will be no astigmatism, there- 
fore, the greater the distance between 
the two focal lines, the greater the amount 
of astigmatism. The circle of least con- 
fusion is not a circle except when the 
aperture is a circle, so that the term 
“circle of least confusion” applies only 
to a system which has a circular 
aperture. If the aperture were square, 
the diffusion image at this place would 
be square. However, in every system of 
this kind every image is a diffusion image. 
There is no point image of the object 
point anywhere in the system. In apply- 
ing this to the eye we may place the ret- 
ina here, there, or anywhere, and, de- 
pending on where we place it, we have 
a given type of astigmatism; simple 


hypermetropic astigmatism if it were at 
the first focal line, myopic astigmatism 
behind the second focal line, compound 
hypermetropic astigmatism in front of 
the first focal line, and mixed astigmatism 
between the two focal lines, 

What do we accomplish with lenses? | 
We may shift the whole figure with | 
spherical lenses, bringing it forward o; 
backward. When we use spherical lenses, 
the distance between the two focal lines 
which indicates the amount of astigmat- 
ism is never affected. Only a cylindric 
lens can approximate or further separate | 
those two lines. 

What Dr. Prangen has said aboyt 
equivalent lenses is important to a cer. 
tain extent, but only quantitatively, not 
qualitatively. Quantitatively, we may as- 


sume very roughly, the amount of curva- | 


ture in a two-diopter cylinder approxi- 
mates the total amount of curvature of 
a one-diopter sphere, but qualitatively 
there is no such equivalence as the table 
indicates. I believe that the first to use 
these equivalents was Dr. Jackson, who 
described them in a paper published some 
time ago. For his purpose it was excel- 
lent. A very good example of what | 
mean is in a cross cylinder. A plus 50 
crossed with a minus 50 is nothing but 


a spherocylinder with a plus 50 anda 
minus 1 or a minus 50 and a plus 1. If 
we have a half diopter of sphere of one 
denomination plotted against a whole 
diopter of cylinder of the opposite de- 
nomination (using the equivalent table), 
we see that a half diopter of sphere would 
neutralize exactly one diopter cylinder of 
the other denomination. Here you have 
an example of a lens from the equivalent 
standpoint which is neutral, or probably 
would be called plano, from the quantita- 
tive standpoint, but qualitatively it is stil 
a one-diopter cylinder. It is one of our 
reasons for using the cross cylinder. 
When the patient, by accommodation or 
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otherwise, chooses a point in Sturm’s 
noid, he chooses a place where there 
‘; the least amount of astigmatic distor- 
‘jon, At best he still has a diffusion image 
of the type which is found with a spheri- 
«| error. His visual acuity should not 
be better than would be indicated by the 
amount of spherical error from the first 
or second focal line to the circle of least 
confusion. 

In the eye we have a different type of 
optical instrument from the ordinary 
ones. We have a dynamic instrument that 
can change its focal power and select a 
place for itself. As Gullstrand says, in 
the eye we have not such a fixation of 
rays as Sturm’s conoid, but a small 
amount of aberration that would make 
the lines form a figure so complicated 


| that it can hardly be drawn on a plane 


surface; but the eye, by its ability to ac- 
commodate, chooses the proper place and 
while it may receive an image that has 
quite a wide area of aberration around 
it, by its ability to ignore the peripheral 
portion of the image and to select and 
interpret the image, it is still able to see 
distinctly even with the aberration which 
Gullstrand has shown. 

Dr. F. H. VERHOEFF: I shall try to 
present this situation from a different 
point of view. I would say that the con- 
ception of Sturm’s interval is a very im- 
portant one, and every one who under- 
takes refraction tests should pass through 
the stage of this conception. I may say 
that it represents an embryonic stage in 
the development of knowledge of refrac- 
tion of the eye, and some persons never 
get beyond this embryonic stage. After 
the conception is thoroughly understood, 
we must realize to what extent it cannot 
be applied. To understand certain phe- 
nomena, the conception must be modified. 
To explain certain things, aberrations 
must be considered in addition. For ex- 
ample, simple spherical aberration com- 
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bined with astigmatism, when considered 
in the light of Sturm’s interval, will ex- 
plain many cases of monocular diplopia. 
Similarly, consideration of aberrations in 
addition to Sturm’s interval is necessary 
to explain the cases of so-called aphakic 
accommodation. If we go still further, 
we must consider also chromatic aberra- 
tions, diffraction, and even polarization to 
explain certain phenomena. We meet this 
problem in every field. But because we 
say it is not exactly true, does not mean 
that the conception is not a most valu- 
able one. 

Dr. Epwarp Jackson: We have had 
an interesting and instructive discussion 
of optical theory, but perhaps the subject 
has not been carried into the realm of 
ordinary practice. After Sturm and 
Helmholtz had written their articles, 
skiascopy was introduced as a means of 
measuring refraction of the eye. With 
skiascopy and a dilated pupil, the fact 
that impresses us most is that the refrac- 
tion is unequal in different parts of the 
pupil. Also astigmatism varies in differ- 
ent parts of the pupil, in meridians and 
in amount. The so-called linear shadows 
are not lines. They are, rather, areas of 
light and shadow that move in different 
direction in different parts of the pupil. 
These aberrations disappear with a con- 
tracted pupil. For that reason subjective 
refraction of the eyes should be tested in 
a relatively strong light for the final de- 
termination. The ciliary muscle may or 
may not be completely relaxed. The hab- 
its of the patient are to be considered. 
I find the most useful rule is never to 
prescribe a spherocylindric correction on 
one determination, but on another day to 
make a second determination, starting 
with what I found before, and correct- 
ing the errors I made in my first exam- 
ination. I have seen one pair of eyes five 
times before satisfying myself that I have 
the correction for the contracted pupils 
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that would be of the greatest service. 

Then the obliquity of the glass makes 
a difference. Sometimes, when a patient 
asks, “What is astigmatism?” I take a 
spherical lens and hold it up, perhaps 
with the sun shining in the window, and 
get a very small circular image of the 
sun; then I turn that spherical lens a 
little obliquely and immediately intro- 
duce the interval of Sturm. At one dis- 
tance you get a vertical line, and at an- 
other distance, the horizontal line. That 
goes on when the patient looks through 
different parts of his glasses, and it grows 
worse the larger the glasses are made. 
The patient looking obliquely will get a 
different interval of Sturm from that 
which he will if he were looking exactly 
perpendicular to the glasses. I advise col- 
lege and high-school students at the end 
of the semester, before going up for 
examinations not to use the eyes con- 
stantly for an hour’s reading, but for 
short intervals only, perhaps every 
minute, and to close the eyes and consider 
what they have just read, so that the eyes 
‘may rest. On first opening them the 
image is most distinct. At such times we 
catch the relaxed eye. We see the eye that 
theoretically we have corrected with the 
lens; and in this way quickly overcome 
the difficulties that Dr. Prangen has 
graphically depicted. 

Dr. H. M. Lancpon: To all who are 
practicing ophthalmology this is an im- 
portant subject, for 75 percent of our 
work is dependent upon it. There are two 
points I should like to discuss especially. 
The first is about Dr. Lancaster’s sug- 
gestion of the knowledge of the astig- 
matic dial for the study of the effect of 
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Sturm’s conoid as a help to Students jn 
refraction. I agree with him, and believe 
that the astigmatic dial is very usefy| for 
students of refraction, but I don’t regard 
the ordinary astigmatic dial as of great 
service. The dial made by Herbert Ives 
is the most useful. Take out one grating, 


however, and use merely the lines, You 


can arrange this so that the size of the 
lines is exactly the visual angle of your 
subject. 

The second point I wish to bring out 
has not been mentioned this morning, an 
that is the comfort of the patient, for that 
is one of the things he comes for, He 
wants to see, and he wants to be com. 
fortable. I tell students at the university 
that they have not done a successful re- 
fraction of the patient unless they achieve 
good distance vision, a good near-point, 
and the relief of symptoms. Now as to 
the partial correction of astigmatism, 
That depends, I believe, entirely on the 
conditions that Dr. Prangen has de- 
scribed. There will be only a small frac- 
tion of 1 percent that will not take the 
correction if the error is measured ac- 
curately and due allowance is made for 
the play of the ciliary muscle afterward 
for changes in the spherical lens. I do 
not believe in changing the cylinder. As 
I said, the patient desires comfort. We 
have seen persons with a 1% D. of astig- 
matism with normal vision and a good 
near-point and no symptoms. There is 
no reason for urging such patients to 
wear a correction if they are comfortable 
without it. The correction of astigmatism 
depends on the subjective symptoms that 
are present, and this covers a very wide 


field. 
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FUNCTIONS OF RELATIVE ACCOMMODATION 


MatTTHew LucktesH, D.Sc., AND FRANK K. Moss* 
Nela Park, Cleveland, Ohio 


In the quantitative consideration of 
phenomena associated with relative ac- 
commodation, it is obvious that some par- 
ticular state of the ocular musculature 
must be designated as a basic condition. 
This is customarily assumed, such that, 
in emmetropia, rays of light from distant 
objects are sharply focused upon the ret- 
ina when the accommodation is com- 
pletely relaxed. Under these conditions 
the normal eye appears to be incapable 
of appreciable negative relative accommo- 
dation; that is, even a small addition of 
plus power may blur the vision. Yet it is 
aso known that neural and _ structural 
mechanisms are present which might 
mediate such an accommodative change. 
According to Cogan,' “It appears that the 
sympathetic system tends to adapt the 
ee for relatively distant objects and as 
such opposes the parasympathetic system 
which tends to adapt the eye for relatively 
near objects.’’ Cogan also states (1) that 
the radial fibers adapt one’s focus for 
relatively distant objects and the circu- 
lar fibers for relatively near objects, (2) 
that one is just as much an accommoda- 
tive function as the other, and (3) that 
they exist in a state of reciprocity similar 
to that of the dilator and _ sphincter 
muscles of the pupil. 

Even assuming that the normal adult 
nonpresbyopic eye is unable to accept plus 
power at distance, it is still conceivable 
that the accommodation is not relaxed, as 
is usually assumed, but rather that nega- 
tive relative accommodation is already 
in force in order to secure maximal visi- 
bility.2 It would follow from this hypoth- 
esis that the normal eye, in a state of rest 


*From the Lighting Research Laboratory, 
General Electric Company. 


but not freed from nervous control, is 
accommodated for some finite distance. 
Thus negative relative accommodation, as 
measured from such a state of rest, may 
result either from a decrease in parasym- 
pathetic or from an increase in sympa- 
thetic-nerve excitation. These character- 
istics of the ocular state of rest might be 
expected on teleologic grounds. For ex- 
ample, the functioning of the parasym- 
pathetic ocular mechanism is associated 
with subjective fatigue while the latter 
is not experienced with sympathetic ac- 
tivity. Therefore, it would permit a large 
part of the activity of the eye to be 
accomplished without the fatigue asso- 
ciated with parasympathetic functions if 
the transition from short to long range 
could be mediated by the sympathetic 
machinery. It also will be shown that 
these assumed functions of relative ac- 
commodation are in harmony with ex- 
perimental evidence obtained in the ab- 
sence of adequate stimuli for relative ac- 
commodation and under conditions in 
which impulses are _ being received 
through bath sets of nerves.* 


EXPERIMENTAL PROCEDURES 

In the present discussion, the term visi- 
bility? is used to denote the intensity of a 
psychophysical stimulus that evokes vis- 
ual perception and discrimination. This 
quantity, by definition, depends not only 
upon the physical characteristics of the 
object of regard but also upon the eff- 
cacy of the visual processes of the ob- 
server. If it be specified that all measure- 
ments of visibility are to be made with 
the same test object, the measured quan- 
tity then relates to the efficacy of the 
visual processes of the observer. Thus 
maximal visibility will be obtained, for 
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example, when the object and the retinae 
are conjugate. If the refractive power of 
the system is altered by the addition of 
ophthalmic lenses, less than maximal visi- 
bility (for a given test object) will result 
unless such additions are accompanied by 
compensatory accommodative changes. 

The relation between visibility and re- 
fraction, in the absence of accommodative 
activity, is determinable with the Luc- 
kiesh-Moss sensitometer when the latter 
is used under certain prescribed condi- 
tions. Since this instrument and technique 
have been described elsewhere,* only a 
brief discussion is included here. The sen- 
sitometer comprises two colorless circular 
photographic gradient filters, precise in 
optical density and diffusion, which may 
be rotated synchronously before the eyes 
of the subject in order to bring a stand- 
ardized test object to the threshold of vis- 
ibility. These gradient filters not only 
alter the apparent brightness of the entire 
visual field by absorption, but also alter 
the brightness-contrasts of all objects 
within the visual field, due to the slightly 
diffusing character of the filters. Thus 
threshold conditions are obtained by pho- 
tometric changes, while the visibility of 
the test object may be expressed in terms 
of any one of the fundamental variables 
of the threshold stimulus.? With our in- 
strument, visibility values are read from 
a calibrated scale attached to the gradient 
filters, The method of calibrating this 
scale and its visual significance have been 
discussed elsewhere.® 

It has been shown that relative accom- 
modation is preventable through the 
avoidance of an adequate stimulus for 
this function.® If, in the measurement of 
visibility, the test object is brought from 
a subthreshold condition to the thresh- 
old of visibility by progressively decreas- 
ing the density of the filters through 
which it is viewed, it follows that there 
can be no optical stimulus for accommo- 
dation until the lowest threshold of visi- 


bility, involving the mere recognition of 
the presence of the test object, is reached 
The conditions thus imposed by this o. 
cedure are somewhat analogous to those 
involved in the “fogging” method of te. 
fraction except that in our procedures ql] 
objects within the entire binocular felg 
(with the exception of an adequately dif. 
fuse convergence-target) are obscured 
by the filters until the threshold of test. 
object visibility is reached. Since the vis). 
bility of the test object itself is higher 
than that of other details of the visual 
field, there is no adequate stimulus for 
accommodation throughout the process of 
measurement. Obviously, if the refractive 
states of the eyes are to be determined 
at finite distances, it 1s essential to pro- 
vide a binocular stimulus for convergence 
which per se will not stimulate relative 
accommodation.* 

The determination of the relationship 
between visibility and refraction is made 
possible by the addition of a convergence- 
target consisting of a vaguely defined 
band of diffused light located in the plane 
of the test object. It has been shown 
empirically that such a band of light 
(whose image lies in parafoveal regions) 
provides an adequate stimulus for con- 
vergence but an inadequate one for rela- 
tive accommodation.‘ This characteristic 
is exhibited for various modifications of 
our standardized convergence-target. 
Hence, trial lenses of various powers may 
be placed before either eye alone, or be- 
fore both eyes simultaneously, without 
altering the inherent interlocking relation- 
ship between accommodation and con- 
vergence. Thus convergence is_ the 
controlled factor in the physiologic situa- 
tion established by these procedures while 
the excess or deficiency of the refraction 
is the measured quantity. Finally, it is a 
reasonable assumption that normal eyes, 
under these conditions, are in as complete 
a state of rest as is possible with the 
maintenance of accurate convergence. 
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The essential steps in the sensitometric 
examination are as follows: 

1, A convex cylindrical lens of about 
two diopters is placed before one eye 
with its axis horizontal. The pur- 
pose of this lens is to obliterate the 
image of the horizontal test object 
without impairing the vertical con- 
vergence-target, and thus to confine 
the refraction to the other eye. 
Spherical or cylindrical lenses of 
various positive and negative powers 
are successively placed before the 
eye under examination, and several 
measurements of the visibility of the 
test object (a biconcave bar 60 min- 
utes in length) are made with each. 
3. The visibilities obtained with the 

various trial lenses are plotted as 
shown in figure 1 and straight lines 
are drawn through these points. The 
resultant graph should be symmetri- 
cal about the axis of maximal 
visibility—an indication of the 
avoidance of accommodation. Its 
apex indicates the refraction which 
will produce maximal visibility with- 
out the exercise of either positive or 
negative relative accommodation. 


TABLE 1 


THESE MEASUREMENTS WERE MADE WITH BIN- 
OCULAR FIXATION AT 6 METERS AND WITH THE 
SUBJECTS WEARING THEIR USUAL CORRECTIONS, 
IF ANY. THEY ARE THE AVERAGES OF TWO CON- 
CORDANT EXAMINATIONS MADE ABOUT A 
MONTH APART 


Right Eye Left Eye 


diopters diopters 

Average for all subjects —0.76 —0.73 
Mean variation of mean 

for one subject 0.24 0.29 
Probable error of gen- 

eral mean 0.05 0.06 
Average for 12 subjects 

with glasses —0.75 —0.81 
Average for 8 subjects 

without glasses —0.76 —0.61 


Since the same procedures and apparatus 
are used at all fixational distances, the re- 
sults are strictly comparable. Hence, 


anomalies in the accommodation-converg- 
ence relationship, if present, are clearly 
revealed. 

An experimental group of 20 subjects, 
including both men and women, was se- 


RELATIVE VISIBILITY 


-1.50 -0.5 +0.5 +1.0 
DIOPTERS 


Fig. 1 (Luckiesh and Moss). Relations be- 
tween visibility and refraction for fixational 
distances of 6 meters and 75 centimeters as 
determined by the sensitometric method of 
examination. The apex of this diagram geo- 
metrically coincides with the refraction which 
will yield maximal visibility. 


lected at random from technical and 
clerical groups for these studies. The 
subjects ranged in age from about 25 to 
35 years and are considered as emme- 
tropic (with corrections, if necessary) 
from the viewpoint of the usual ocular 
examinations. The data of table 1 indi- 
cate the average additional dioptric power 
required by these subjects to obtain maxi- 
mal visibility at distance (that is, to 
focus the light from a distant object upon 
the retina) when the accommodation is 
controlled by the techniques described. 
It will be noted from table 1 that an 
average of about three fourths of a diop- 
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ter of negative power is required to pro- 
duce maximal visibility at distance, when 
negative relative accommodation is pre- 
vented by the technique previously de- 
scribed. Under these experimental condi- 
tions, it appears that the focus of parallel 
rays of light is at a point about three 
fourths of a diopter anterior to the retina 
for the typical unaccommodated adult 
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Fig. 2 (Luckiesh and Moss). The refractive 
state of the eye, in the absence of adequate 
optical stimuli for accommodation, for various 
fixational distances as determined for two em- 
metropic subjects. The horizontal dashed line 
would represent a perfect functioning of the 
accommodation-convergence mechanisms at all 
distances, 


emmetropic subject. Briefly, this condi- 
tion may be described as a “lead of ac- 
commodation” at the far-point. Among 
the individual subjects, however, the in- 
dicated lead of accommodation at the 
far-point varies from about three eighths 
to 13g diopters.* This fact minimizes the 
possibility that the indicated lead of ac- 
commodation is due to some systematic 
error in the experimental procedures. It 
also suggests the inadequacy of physio- 
logical “constants” in the prescription of 
ophthalmic corrections. In view of these 
considerations, it may be postulated that 


the blurring of distance vision with the 
addition of plus power to an “emmetro. 
pic” eye is due not to the fact that nega. 
tive relative accommodation is physio- 
logically impossible at this fixationa] 
distance, but that this function has been 
utilized, perhaps to the limit, in compen- 
sating for a lead of accommodation. 
The existence of a lead of accommoda- 
tion at the far-point is further supported 
by the fact that these same subjects were 
found to be emmetropic, on the average, 
when examined by the same technique at 
the usual reading-distance as is shown by 
the data of table 2. Thus the retina and 
the near-point test object are conjugate, 
without compensation by relative accom- 
modation, in the case of the emmetropic, 
adult, nonpresbyopic subject. But this is 
not the case in distance vision, since an 
average of about three fourths of a di- 
opter of negative relative accommoda- 
tion, as measured from the position of 
rest, is then required for maximal visi- 
bility (table 1). It may also be not 
without significance from a_ functional 
viewpoint that the dynamic* data are less 
variable than the static* data, as will be 
noted from the corresponding probable 


TABLE 2 
THESE VALUES INDICATE THE ADDITIONAL DI- 
OPTRIC POWER REQUIRED TO PRODUCE MAXIMAL 
VISIBILITY WITH BINOCULAR FIXATION AT 40 CM. 


Right Eye Left Eye 
diopters diopters 


Average for all subjects +0.02 +0.04 
Mean variation of mean 


for one subject 0.15 0.18 
Probable error of gen- 
eral mean 0.02 0.02 
Average for subjects with 
glasses +0.02 +0.01 
Average for subjects with- 
out glasses +0.03 +0.08 


errors of the general means given in 
tables 1 and 2. 

* These terms are used to indicate relative 
fixational distances. 
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In view of the significance of these 
results, a detailed study of thé accommo- 
dation-convergence relationship was made 
for two of the subjects A and B, for ad- 
ditional fixational distances between 6 
meters and 20 centimeters, The results are 
presented graphically in figure 2. These 
data represent average values derived 
from two successive examinations with 
differences in refraction between the two 
examinations seldom as great as one- 
eighth diopter at any distance. Thus the re- 
lationships shown in figure 2 may be con- 
sidered as highly reliable from statistical 
and clinical viewpoints. In both cases, it 
will be noted (1) that additional negative 
lens power is required in order to obtain 
maximal visibility at all distances greater 
than about one third of a meter; (2) 
that the refractive differential decreases 
abruptly but regularly as the fixational 
distance decreases from 6 meters to about 
| meter; and (3) that approximate em- 
metropia is indicated for distances less 
than 1 meter. These relationships, based 
upon the attainment of maximal visibility 
without the exercise of relative accommo- 
dation, are in marked variance with those 
indicated by retinoscopy; and they may 
shed considerable light upon the use of 
corrective-factors in dynamic retinos- 
copy.’ 

In the case of subject B, the deficiency 
in plus power for fixational distances of 
the order of 20 centimeters can be de- 
scribed as a “lag of accommodation.” It 
is a characteristic which would be ex- 
pected to increase in magnitude as the 
fixational distance is progressively de- 
creased. It may also be assumed that it 
would increase as presbyopia is ap- 
proached. Actually both of these subjects 
were able to obtain maximal visibility 
through the exercise of either negative or 
positive relative accommodation over the 
entire range of distances studied, when 
adequate stimuli for accommodation were 


present. Thus these subjects are not han- 
dicapped in normal seeing due to the in- 
dicated lead of accommodation. On the 
other hand, it is probable that such a lead 
augments the efficacy of the individual in 
shifting from distance to near vision. In 
all cases studied, it appears that the physi- 
ologic state of rest is not coincident with 
distance fixation for the normal, adult, 
nonpresbyopic subject. This characteris- 
tic is not necessarily a deleterious one 
since critical seeing at long range is rather 
infrequent as compared with the demands 
of near vision. Furthermore, critical see- 
ing at distance is almost invariably asso- 
ciated with activities which themselves re- 
quire the functioning of the sympathetic 
mechanism, so that the provision of nega- 
tive relative accommodation becomes al- 
most automatic. 

Accommodative-lead and myopia, The 
experimental evidence of a lead of ac- 
commodation in normal adult subjects 
suggests, for example, that excessive 
near work during childhood might un- 
duly develop this physiological function. 
In such cases, the additional handicap of 
hyperopia in childhood would augment 
the accommodation required at close 
range; and, together, these demands 
might result in after years in a lead of 
accommodation too great to be counter- 
acted by the exercise of negative relative 
accommodation in distance vision when 
the hyperopia has been reduced morpho- 
logically with age. Such a series of events 
and effects might result in either myopia 
or pseudomyopia. It is to be expected 
that any elongation of the anterior-pos- 
terior axis of the eye with age would 
serve to reveal, in such subjects, a myo- 
pic condition; that is, an excessive lead 
of accommodation which presumably de- 
veloped as compensation for a combina- 
tion of congenital hyperopia and exces- 
sive near-point seeing during childhood. 
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ADVANCES IN THE USE OF SULFANILAMIDE 
COMPOUNDS IN OPHTHALMOLOGY* 


Jack S. Guyton, M.D., anp ALtan C. Woops, M.D. 


Baltimore 


In the first paper on chemotherapy 
from the Wilmer Institute, published in 
1939, the uses of sulfanilamide com- 
pounds in general medicine were sum- 
marized and the results of treatment in 
43 patients with ocular inflammation 
were reported.’ Since that time signifi- 
cant advances have been made in the 
field of chemotherapy, chief among 
which are the widespread use of sulfa- 
pyridine and the introduction of sul- 
fathiazole. In a recent report from the 
Wilmer Institute the results obtained 
with local chemotherapy were evaluated.” 
The present paper brings up to date the 
results obtained by other authors with 
the systemic administration of sulfanila- 
mide compounds, and includes a report 
of the results of chemotherapy in 104 
patients with ocular disease treated in 
the Johns Hopkins Hospital. The 104 
patients in this series received no local 
treatment other than atropine when in- 
dicated and argyrol and boric irrigations 
to cleanse the eyes. 


*From the Wilmer Ophthalmological Insti- 
tute of the Johns Hopkins Hospital and Uni- 
versity. Presented before the Pan-American 
Congress of Ophthalmology, at 
October 11, 12, 1940. 


Cleveland, 


ACTION OF SULFANILAMIDE COMPOUNDS 


The exact physicochemical actions of 
the sulfanilamide compounds are as yet 
obscure, but certain general principles 
have been established. These drugs act 
directly upon the infecting organism 
rather than through the natural defense 
mechanism of the body; they apparently 
interfere with the metabolism of the in- 
fectious agent, thereby preventing its 
multiplication and allowing it either to 
die or to be overcome by the natural 
defense mechanisms of the host. Lock- 
wood and Lynch* have demonstrated 
that the presence of peptones in vitro de- 
creases the bacteriostatic action of sulfa- 
nilamide compounds, this indicating that 
protein-degeneration products may inter- 
fere with the bacteriostatic action of 
sulfanilamide. It is a matter of common 
clinical observation that in a_ localized 
infection with actual tissue necrosis (and 
consequently an abundance of “pep- 
tones”) the effect of a sulfanilamide 
compound is less than it is in a widely 
disseminated infection without tissue 
damage; it is usually necessary to drain 
an abscess before the infection can be 
eradicated by the use of sulfanilamide. 
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The effects of sulfanilamide com- 

unds against bacteria im vitro appear 
io be similar to the effects of these com- 
pounds in the living body. This is help- 
‘yl in evaluating the relative efficiency of 
two or more of these drugs against the 
same strain of bacteria, and offers a 
means of determining the best drug to 
yse against a given infectious agent with- 
out extensive clinical trial. 


DOSAGE 


The fundamental principle of chemo- 
therapy is the administration of the drug 
in dosage sufficient to maintain optimal 
blood concentrations. The formula for 
calculating the dosage of sulfanilamide 
or sulfapyridine necessary to attain given 
blood levels has been previously reported. 
For the sake of convenience a simple 
dosage scheme is tabulated in the appen- 
dix. Judging from reports in the litera- 
ture, there appears to be a_ tendency 
among ophthalmologists to be ultracon- 
servative with regard to dosage. As a 
matter of fact a somewhat higher dosage 
than that given in the appendix should be 
used in any infection so acute it threatens 
a patient’s life. This table, however, gives 
a dosage adequate to maintain an aver- 
age blood level of between 6 and 11 mg. 
percent in the case of sulfanilamide, 
slightly less in the case of sulfapyridine, 
and between 3 and 9 mg. percent in the 
case Of sulfathiazole. These levels are 
adequate for the usual ocular infections 
in which chemotherapy is indicated, and 
represent the maximum levels that can be 
maintained with reasonable safety in 
ambulatory patients. In employing the 
dosages listed in the appendix it is im- 
portant to have the patient drink plenty 
of water (about 2,500 c.c. per day for 
adults). Actual blood levels must be de- 
termined in the event there is renal dam- 
age, to guard against an undue retention 
of the drug. 


TOXIC REACTIONS 


Sulfanilamide, sulfapyridine, and sulfa- 
thiazole give serious toxic reactions with 
approximately the same frequency. The 
various reactions usually encountered and 
their significance are summarized in the 
appendix. 


SYSTEMIC CHEMOTHERAPY OF OCULAR 
INFECTIONS 


The most important  sulfanilamide 
compounds in use at present are sulfa- 
nilamide, sulfapyridine, and _ sulfathia- 
zole. The following survey brings up to 
date the results obtained with these prep- 
arations in the treatment of eye infections 
in the Wilmer Institute. 

Gonococcal conjunctivitis. In the first 
report it was stated that with adequate 
chemotherapy nearly all patients with 
gonococcal conjunctivitis exhibit a clini- 
cal and bacteriological cure within one to 
four days. This statement was based on 
13 reports in the literature. Five subse- 
quent reports**®*%® have more or 
less substantiated this conclusion. The 
results of such treatment in a number of 
patients in the Johns Hopkins Hospital 
have been uniformly excellent. However, 
it is now known that sulfapyridine is 
more effective than sulfanilamide against 
almost all strains of gonococci, and recent 
evidence indicates that sulfathiazole is 
even more effective than sulfapyridine. 
Two cases of gonococcal conjunctivitis 
encountered in this hospital were resist- 
ant to sulfanilamide but cleared promptly 
with sulfapyridine. 

Sulfapyridine is now used routinely in 
this clinic for gonococcal conjunctivitis, 
and is given in approximately the dosage 
indicated in the appendix. In the first re- 
port, it was stated that in order to insure 
against recurrences it was probably neces- 
sary to continue chemotherapy for about 
10 days after the first negative smear. 
Subsequent experience indicates that a 
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10-day period of aftertreatment is un- 
necessary ; if an adequate blood level is 
maintained, it is not necessary to con- 
tinue the drug more than 3 days after 
obtaining the first negative smear. 
Trachoma. Several of the statements 
made in the first report with regard to 
the treatment of trachoma appear over- 
optimistic in the light of further experi- 
ence and must be partially retracted. 
However, it is certainly still true that 
sulfanilamide has completely changed the 
prognosis of this disease. 
Heineman,°® Lian,’° 
the Dutch Fast Indies used one of the 
sulfanilamide compounds in very small 
doses (sufficient to produce a blood con- 
centration of only about 1 mg. percent) 
in the treatment of trachoma, and noted 
a very beneficial effect; but they found 
it necessary to employ additional therapy, 
such as grattage, in most patients to take 
care of the follicles. Loe’ in this country 
independently treated a large number of 
trachoma patients with a dosage sufficient 
to maintain a blood concentration of prob- 
ably 3 or 4 mg. percent, and reported 100 
percent cures, no other form of treat- 
ment being necessary. Essentially the 
same results were reported by Gradle,’”” 
by Kirk and his co-workers,’* and by 
Richards and his co-workers.’* Hirsch- 
felder,!’ however, observed no effect on 
the follicles of early cases, and Juli- 
anelle’® and his co-workers later obtained 
relatively poor results in 113 patients 
with all types of trachoma, still using the 
arbitrary and relatively low dosage used 
by Loe. In brief, Julianelle reports that 
only 20 percent of his cases were cured 
and an additional 40 percent improved, 
the best results being obtained in long- 
standing cases with exacerbations. Spin- 
ing’? thought the results obtained in his 
small series were due principally to an 
effect of the drug upon secondary infec- 
tion. In Julianelle’s series, however, the 


and others in 


cases without secondary infection Were 
benefited as frequently as those with sec. 
ondary infection, and the results leave 
little room to doubt that sulfanilamide 
has a direct effect on the trachoma Virus, 
Thygeson’** reported that in 31 cases of 
trachoma treated with sulfanilamide 16 
patients were healed, 11 showed satisfac- 
tory improvement, and 4 with late cases 
exhibited little or no change. In the 1] 
cases classified as “improved” a certain 
amount of residual conjunctival inflam- 
mation persisted, but this was thought 
probably to be the result of other factors. 
such as secondary infection and trichiasis, 
Thygeson believes that a treatment period 
of two weeks with a blood concentration 
of 5 mg. percent or higher is sufficient 
to arrest trachoma, while low-dosage 
treatment, maintaining an average blood 
concentration of 3 mg. percent, requires 
about five weeks to effect a cure. Both 
Julianelle and Thygeson found that in- 
clusion bodies invariably disappear dur- 
ing the first several days of therapy. 
Almost all authors agree that active 
corneal lesions respond to sulfanilamide 
more rapidly than do conjunctival fol- 
licles. 

The answer to the somewhat different 
results obtained by different observers in 
the treatment of trachoma appears to de- 
pend on two factors. In the first place, it 
is often difficult to grade “improvement” 
or “arrest” of the disease, and still more 
difficult to judge whether or not there is 
mild recurrence. For example, what 
Thygeson classifies as “residual conjunc- 
tival inflammation due to secondary fac- 
tors” might be considered evidence of an 
active trachoma by another author. In the 
second place, the dosage and the spacing 
of the daily dosage has varied in the dif- 
ferent series. Julianelle conducted a “re- 
peat” experiment, duplicating Loe’s 
dosage, spaced only during the daytime 
(it is necessary to give suifanilamide dur- 
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ing the night as well as during the day 
to maintain an even blood concentration ), 
while Thygeson used higher dosage in 
many of his patients and controlled the 
blood levels by actual determinations. 

Trachoma is encountered compara- 
tively rarely in Baltimore, and to date 
only 13 trachoma patients have been 
treated with sulfanilamide in the Wilmer 
Institute. The classification of the stage 
of the trachoma in these patients is 
shown in chart 1. On the basis of results 
of sulfanilamide therapy in other disease 
conditions, it was decided to give these 
trachoma patients comparatively large 
doses, and in every instance the blood 
level was maintained between 6 and 11 
mg. percent. Two of these patients (one 
with stage-2A trachoma and one with 
stage-3 trachoma) received sulfanilamide 
for only four days, when it was stopped 
in each case because of a febrile reaction. 
The remaining 11 patients received the 
drug for an average period of 16 days 
each. Those two patients who were 
treated for only four days exhibited defi- 
nite but transitory improvement, relaps- 
ing completely within two or three weeks 
after stopping the drug. The remain- 
ing 11 patients have been followed for 
an average period of eight months after 
the sulfanilamide therapy, and 10 of them 
have remained completely symptom free. 
The remaining one (stage 2B) has had 
some mild conjunctival injection which 
cannot yet be said to be a recurrence of 
trachoma. 

Sulfapyridine has been reported to be 
effective in a few cases of trachoma,'® 


CHART 1 


CASES OF TRACHOMA TREATED WITH 
SULFANILAMIDE 


Stage of the Trachoma No. of Cases 


“Flare-up” 


I 1 
ILA 2 
II B 
III 4 

2 


Total: 13 


but there is as yet no reason to believe 
that it is more effective than sulfanila- 
mide. 

Inclusion blennorrhea. The report of 
Thygeson indicates that inclusion blen- 
norrhea responds to sulfanilamide ther- 
apy equally well with trachoma. Thyge- 
son” has now treated 14 patients with this 
disease with sulfanilamide, and has ob- 
served prompt clearing in every instance, 
with disappearance of the inclusion bodies 
on about the third day of therapy. Two 
patients in the Wilmer Institute have been 
similarly treated with equally good re- 
sults. However, it is doubtful that the 
use of sulfanilamide is justified in this 
rather benign disease except as part of a 
general investigation. 

Streptococcus infections. Sulfanila- 
mide remains the drug of choice for B- 
hemolytic streptococcus infections, al- 
though sulfapyridine and_ sulfathiazole 
are about equally effective in the same 
blood concentrations. The nine cases of 
infection with this organism in or about 
the eyes which have been treated in the 
Wilmer Institute with this drug are sum- 
marized in chart 2. The result was dra- 


CHART 2 


Clinical Diagnosis No. of Cases 


B-HEMOLYTIC STREPTOCCCUS INFECTIONS TREATED WITH SULFANILAMIDE 


Results 


Purulent panophthalmitis | 2 
Infection of lids or orbit 5 


Corneal ulcer 2 


Inflammation quickly subsided in both. Some 
organization of vitreous in one 

Prompt healing in all 

Prompt healing in both 
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CHART 3 


CHEMOTHERAPY IN STAPHYLOCOCCUS INFECTIONS 


| —— 


Clinical Diagnosis No. of Cases | Drug Used | Results 
Purulent panophthalmitis | 3 | sulfanilamide | Eyes destroyed in two, slow but compkes 
| healing in the other a 
2 | sulfapyridine | Both healed slowly but completely 
2 sulfathiazole Complete healing with good final Visio 
in both 
Infections of lids or orbit 2 sulfapyridine | Doubtful effect. Slow healing in both 
Corneal ulcers 1 sulfanilamide | No definite effect 
1 sulfapyridine | Healed completely within 3 days 
| 1 sulfathiazole Healed slowly but cultures remained posi- 
| ; tive (sulfanilamide ointment used also) 


Conjunctivitis 


sulfanilamide 


Questionable slight improvement 


matic in every instance. 

Staphylococcus infections. With the 
present agents at hand staphylococcus in- 
fections remain among the most unre- 
sponsive to chemotherapy. Sulfanilamide 
has a definite effect upon staphylococci if 
the drug is present in extremely high con- 
centrations (100 mg. percent or more), 
far beyond the blood concentration pos- 
sible to obtain clinically. Sulfapyridine is 
still more effective, but sulfathiazole and 


sulfamethylthiazole are the only two 
drugs which have been used with any 
real clinical success. These latter two 


drugs appear to be about equally effective 
against the staphylocococcus, but the use 
of sulfamethylthiazole has been aban- 
doned because peripheral neuritis oc- 
casionally accompanies its use. The 
majority of the infections in the 13 cases 
summarized in chart 3 were treated be- 
fore the introduction of the thiazole com- 
pounds. Although sulfathiazole exerts a 
definitely beneficial effect on staphylococ- 
cus infections, it still leaves much to be 
desired ; it is certainly not the final an- 
swer to this problem. 


Koch-Weeks infections. The influenza 
bacillus (the same organism as the Koch- 
Weeks bacillus) is inhibited better by 
sulfapyridine than by sulfanilamide2! 
The effect of sulfathiazole on this bacillus 
has not as yet been determined. Only 
three cases of ocular influenza sufficiently 
severe to warrant systemic chemotherapy 
have been encountered in the Wilmer In- 
stitute. The results in these cases are 
summarized in chart 4. Cure was rapid 
in every instance. 

Pneumococcus infections. Pneumococ- 
cus infections in general are benefited 
only very slightly by sulfanilamide, but 
respond somewhat better to either sulfa- 
pyridine or sulfathiazole. These latter 
two drugs have about an equal effect. 
Only four patients with pneumococcus in- 
fections about the eye have been treated 
with these drugs in the Wilmer Institute, 
and in only one of these did a definite 
therapeutic effect follow the use of the 
drug (chart 5). 

Meningococcus infections. Meningo- 
coccus infections respond well to sulfa- 
nilamide, but probably somewhat better 


CHART 4 
CHEMOTHERAPY IN KocH-WEEKs (H. INFLUENZAE) INFECTIONS 


Clinical Diagnosis 


No. of Cases Drug Used | 


Results 


Acute dacryocystitis 1 sulfanilamide | Rapid healing : 

Corneal ulcer 1 sulfapyridine Rapid cure. Cultures negative 
| within 2 days 

Acute purulent conjunctivitis 1 sulfanilamide | Cultures negative within 24 hours 
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CHART 5 
CHEMOTHERAPY IN PNEUMOCOCCUS INFECTIONS 
Clinical Diagnosis | No. of Cases} Drug Used | Results of Therapy 
sulfapyridine Rapid recovery 


Purulent conjunctivitis 
Corneal ulcer | 


sulfapyridine 


Doubtful, because vigorous local 
treatment also used 


to sulfapyridine. The effect of sulfathia- 
yle is not as yet known. The one 
case of meningococcus panophthalmitis 


Results of the treatment of miscellaneous 
ocular infections are summarized in 
chart 6. The results are discouraging. 


treated in the Wilmer Institute with Uveitis. Sulfanilamide compounds 
CHART 6 
CHEMOTHERAPY IN MISCELLANEOUS INFECTIONS 
Bacterial Etiology | Clinical Diagnosis | No. of Cases | Drug Used | Results of Therapy 


— 


Meningococcus Panophthalmitis 1 
B. pyocyaneous Panophthalmitis 1 
B. coli and | Panophthalmitis 1 


staphylococcus 


| sulfanilamide Dramatic cure 

| sulfanilamide | No effect 

| sulfamethyl- May have reduced the 
thiazole infection, but enu- 


cleation was neces- 
sary 


| | | 
Shiga dysentery | Corneal ulcer | 1 | sulfapyridine | Doubtful 
bacillus 
H. influenzae and | Panophthalmitis 1 | sulfanilamide | No effect 
staphylococcus | | 
Virus Herpes zoster 2 sulfanilamide | No appreciable effect 
ophthalmicus | | 
sulfanilamide responded dramatically have not been used in the treatment of 
(chart 6). tuberculous or gonococcal uveitis since 


Other miscellaneous infections. Pyo- 
cyaneous infections are not amenable to 
sulfanilamide even with a high blood con- 
centration. B. coli are inhibited to some 
extent by all of these drugs, but best by 
sulfathiazole. Most other gram-negative 
bacilli (including dysentery bacillus) are 
likewise best treated with sulfathiazole. 


the publication of the first report. The 
cases of these types included in chart 7 
were reported in detail in that paper. No 
definite effect from the use of sulfanila- 
mide has been observed in any case of 
nonsuppurative uveitis, whatever the 
type. One patient with a peculiar recur- 
rent endophthalmitis for which no cause 


CHART 7 
CHEMOTHERAPY OF UVEITIS 


Clinical Type of Uveitis | No. of Cases | Drug Used 
Tuberculous 5 sulfanilamide No effect 
Gonococcal 14 sulfanilamide No effect 
Nonspecific 5 sulfanilamide No effect 
1 sulfamethylthiazole | Doubtful—cleared rapidly, but had 
recovered satisfactorily from a 
previous attack without chemo- 
therapy 
1 sulfathiazole No effect 
Sympathetic ophthalmia 1 sulfanilamide No effect 
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could be found was treated with sul- 
famethylthiazole. The inflammation sub- 
sided rapidly, but recovery from a 
previous attack had been fairly satisfac- 
tory without any chemotherapy. 
Infections of unknown etiology. Fre- 
quently, especially in intraocular infec- 
tions, it is impossible to determine by cul- 
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Wilmer Institute for all patients with 
intraocular injuries, but the results can. 
not as yet be properly evaluated. 


SUMMARY 


1. A simple table of dosage for sulfa- 
nilamide, sulfapyridine, and_ sulfathia- 
zole is given. 


CHART 8 


CHEMOTHERAPY OF INFECTIONS OF UNKNOWN ETIOLOGY 


Clinical Diagnosis | No. of Cases | 


Drug Used 


Results 


Purulent endophthalmitis 3 sulfanilamide Rapid healing in 2 cases. No effect 
in 1 case 
2 | sulfapyridine Rapid healing in both, but with 
organization of vitreous in one 
Chronic postoperative | 
endophthalmitis 1 sulfanilamide | No effect 
1 | sulfamethylthiazole | No effect 
Orbital cellulitis 1 sulfanilamide Rapid healing 
Peculiar deep keratitis 2 sulfanilamide No effect 
Parinaud’s conjunctivitis 1 sulfanilamide Marked improvement 


ture the cause of an infection in the eye 
or orbit. In any such instance the best 
drug to use at present is sulfathiazole. 
This is probably as effective as either 
sulfanilamide or sulfapyridine against 
almost all types of infection, and is cer- 
tainly more effective against staphylo- 
cocci and gram-negative bacilli of the 
colon group. It is more than probable 
that other sulfanilamide derivatives such 
as sulfadiazine (which is now being 
tested) will subsequently be found more 
efficacious than those now in use. The 
results of chemotherapy of ocular infec- 
tions of unknown etiology are summar- 
ized in chart 8. 

Sulfathiazole is at present being used 
in the surgical department of this hospi- 
tal as prophylaxis against infection in 
cases of injury or operation in which 
there is an appreciable likelihood of in- 
fection, and the results of this type of 
prophylaxis have so far been very en- 
couraging. The prophylactic administra- 
tion of sulfathiazole has recently been 
adopted as a routine procedure in the 


sul fanila- 


2. The 


mide, sulfapyridine, and sulfathiazole are 


toxic reactions of 
enumerated. 

3. The drugs of choice at present in 
the treatment of various ocular infections 
are: (a) For gonococcal conjunctivitis, 
sulfathiazole is the drug of choice, and 
should be continued about three days 
after the first smear. (b) For trachoma, 
sulfanilamide is the only drug that has 
been used extensively. A blood concen- 
tration of 6 to 11 mg. percent, maintained 
for two to three weeks, is usually quite 
effective. (c) For beta-hemolytic strepto- 
coccus infections, sulfanilamide remains 
the drug of choice, although sulfapyri- 
dine and sulfathiazole are equally effec- 
tive. (d) For staphylococcus infections, 
sulfathiazole is the most effective drug at 
present available, but even this drug 1s 
not very efficacious. (e) For pneumococ- 
cus infections, sulfapyridine and _ sulfa- 
thiazole are about equally effective. (f) 
For Koch-Weeks (H. influenzae) infec- 
tions, sulfapyridine is more effective than 


sulfanilamide. (g) For meningococcus 
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infections, sulfanilamide is quite effec- 
tive, although sulfapyridine is probably 
a little better. (h) For infections due to 
B. coli and most related gram-negative 
pacilli, sulfathiazole is more effective than 
either sulfanilamide or sulfapyridine, but 
at best the therapeutic response is not too 


good. (i) For infections of unknown 
etiology, sulfathiazole is at present the 
drug of choice because it has the widest 
range of effectiveness. Prophylactic ad- 
ministration of sulfathiazole is recom- 
mended in cases of intraocular injury. 


APPENDIX 


Dosage: 


AVERAGE DOSAGE OF SULFANILAMIDE REQUIRED TO PRODUCE AND MAINTAIN A BLOOD CONCENTRATION 
(OF “FREE” SULFANILAMIDE) BETWEEN 6 AND 11 MG. PER CENT 


Total Daily 


6-hourly 


Weight Initial Dose Maintenance Dose Maintenance Dose 
Kg Ib grams grains grams grains grams grains 
3 0.2 3 0.4 6 0.1 1.35 
10 22 0.6 10 2 20 0.3 5 
20 44 Lz 20 2.4 40 0.6 10 
30 66 Ls 25 3.0 50 0.75 | 12.5 
40 88 z.0 30 4.0 60 1.0 15 
50 110 2.4 40 4.8 80 1.2 | 20 
60 132 45 5.4 90 1.35 33.5 
70 154 3.0 50 6.0 100 Bs 25 
and 
over | 


This table will not apply in the presence of 
impaired renal function, because of improper 
excretion of the drug. Also, it is calculated 
for a high normal daily urinary excretion 
(about 1,500 c.c. per day in adults), which 
necessitates a correspondingly high fluid intake. 

An equal amount of sodium bicarbonate 
should be given by mouth as_ prophylaxis 
against acidosis from the sulfanilamide. This is 
not necessary with sulfapyridine or sulfathia- 
zole. 

Sulfapyridine is absorbed and excreted more 
slowly than sulfanilamide, and there is con- 
sequently more individual variation in the 
blood concentrations resulting from a given 
dosage, but on a broad average the blood 
levels will run very slightly lower than in the 
case of sulfanilamide. 

Sulfathiazole is absorbed and excreted rather 
rapidly. It is therefore necessary to divide the 
daily maintenance dosage into six parts, one 
dose every four hours instead of one every six 
hours, in order to maintain an even blood con- 
centration. The daily dosage given in the table 
above will maintain an average blood concen- 
tration of sulfathiazole between 3 and 9 mg. 
percent, which is usually quite adequate. 


Toxic reactions 


1. Symptoms such as nausea, vomiting, 
weakness, anorexia, vertigo, disorientation, and 


cyanosis are dependent to a considerable extent 
upon the blood level maintained. These symp- 
toms are not in themselves an indication of 
danger from the drug. With the dosage scheme 
outlined above, almost all patients taking sulfa- 
pyridine will be nauseated during at least the 
first few days of therapy, and over half of 
those taking sulfanilamide will have some 
nausea, but comparatively few of those taking 
sulfathiazole. Disorientation is most frequent 
with sulfanilamide and least frequent with sul- 
fathiazole. A more or less apparent cyanosis 
will be present in almost all the patients. 

2. (a) Acute hemolytic anemia, often pre- 
ceded by fever and accompanied by jaundice, 
constitutes a definite danger. By acute hemo- 
lytic anemia is meant a suddenly developing, 
severe anemia—not the slowly developing, 
rather mild anemia encountered in a large pro- 
portion of patients receiving these drugs. This 
reaction is not common and rarely endangers 
life if the drug is promptly stopped and trans- 
fusions utilized when necessary. 

(b) Rash, almost always preceded and ac- 
companied by fever and leukocytosis, may be 
dangerous if the drug if not promptly stopped. 
Very rarely a toxic hepatitis or a polyarthrosis 
may be associated with this type of reaction. 
Conjunctivitis or episcleritis is often asso- 
ciated with the rash (or may occur alone) 
with sulfathiazole, but not with the other two 
drugs. 
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Drug idiosyncrasy, as manifested by hemo- 
lytic anemia, fever, or rash, usually develops 
during the first few days of therapy. These 
reactions appear almost as often when small 
doses of the drug are given as when large 
doses are given. 

3. Leukopenia may develop early or late. 
The early variety, which usually develops 
within the first three days of therapy, is usu- 
ally benign. The late variety, which almost 
never develops within the first two weeks of 
therapy, may result in agranulocytosis. This 
latter reaction is the most dangerous of all 
the toxic manifestations, and some patients 
exhibiting it die in spite of promptly stopping 
the drug. Its appearance apparently has ex- 
tremely little relationship to the daily dosage 
of these drugs. 

4. Acidosis, encountered only with sulfanila- 
mide, will rarely occur if equal amounts of 
sodium bicarbonate are given. 

5. Hematuria and renal calculi, sometimes 
associated with partial or complete suppres- 
sion of the urine, is encountered occasionally 
with sulfapyridine or sulfathiazole. This reac- 
tion is due to precipitation of the relatively in- 
soluble drug and of the even-less-soluble acety- 
lated form within the kidney tubules and lower 
urinary passages. 

6. Peripheral neuritis is encountered with ex- 
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treme rarity with these drugs, but not in. 
frequently in the cases of certain other deriva- 
tives such as uliron or sulfamethylthiazole 


Minimum number of tests which will insure 
maximum safety in giving these drugs 

1. Temperature every 12 hours. 

2. Hemoglobin on the Ist, 2d, 3d, 5th, and 
7th days of therapy and every 4th day there- 
after. 

3. White count on the Ist, 3d, and 7th days 
of therapy and every 2d day thereafter, 

4, In the cases of sulfapyridine or sulfathia. 
zole, a microscopic examination of the urine 
every two days. 


Indications for stopping these drugs 

1, Fever (caused by the drug) of 102°F. or 
more. 

2. Definite rash. 

3. Drop in hemoglobin of more than 20 per- 
cent within 24 hours. If there is a slow fall 
in hemoglobin to a very low level, the pa- 
tient should be given a blood transfusion but 
the drug need not be stopped. 

4. Fall in the white blood count to below 
4,000, with relative granulocytopenia. 

5. The appearance of an appreciable num- 
ber of casts and red cells in the urine, or 
anuria (with sulfapyridine or sulfathiazole). 
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DISCUSSION 


Dr. GENSERICO GONZAGA JAYME- 
Goyaz (BraziL): The action of the 
sulfamides of the three groups reported 
by the authors is still open to controversy 
because of the diversity of the results 
obtained by different observers. Thus it 
is that for some eye diseases favorable 
results have been reported for almost all 
the groups. There is, however, a diver- 
gency of opinion as to the relative efficacy, 
and opinion is also divided in the case of 
other diseases, in which both positive and 
negative results have been recorded. 

In the palpebral or cutaneous affections 
of the orbital region, there appears to be 
a favorable reaction to sulfamide com- 
pounds. However, it is imperative to note 
that the action is hardly curative for the 
disease, and not preventative of its recur- 
rence. It is important to bear this fact in 
mind in cases of relapsing hordeolum. 

In conjunctival diseases, sulfapyridine 
is, without doubt, of great efficacy. In 
gonococcic conjunctivitis, the prognosis 
is much better since the advent of this 
medication. One should not, however, 
base the therapy on chemotherapy alone, 
for individual tolerance is variable. It is 
preferable to combine protein therapy 
and classical local treatment. 

Corneal ulcers also respond very fa- 
vorably to treatment with sulfanilamide, 
but sulfapyridine gives better results in 
such cases, since the microdrganism re- 


sponsible is nearly always the pneumococ- 
cus. Sulfapyridine has a better effect on 
this organism than have the other sulfa- 
mides. 

In partial or total uveitis (iritis, irido- 
cyclitis, choroiditis, properly called 
uveitis) it appears that the action of 
sulfanilamide is variable. Even in our 
cases, in which the etiology certainly fol- 
lows focal infection, the reaction is not 
always good, since the organism proba- 
bly varies and in different cases is differ- 
ently influenced by the sulfamides. 

Although in recent times sulfanilamide 
as a therapy for trachoma has been 
praised with such insistency, according 
to the authors, it does not always appear 
to be beneficially influenced by this ther- 
apy. The use of another chemotherapeutic 
agent, colloidal cupric carpotrachiate, in- 
troduced by subconjunctival injections 
and combined with intramuscular injec- 
tions of cupric morrhuato, is preferable. 

Tolerance of the sulfamides is variable 
from individual to individual. In certain 
cases it is impossible to attain an effica- 
cious dose of 1 gr. per kilo of weight per 
day. It is advisable not to induce the 
phenomena of intolerance. This is ac- 
centuated more in persons with hepatic 
insufficiency, and in these cases it is 
beneficial to administer liver extract and 
also vitamin B concomitantly, in order to 
avoid a possible nephritis. 
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NOTES, CASES, 
A ROTATORY CROSS-CYLINDER* 


Sam ENGEL, M.D. 


San Francisco 


Jackson’s cross-cylinder is so widely 


used and its value for refraction so well 


Fig. 1 (Engel). A rotatory cross-cylinder. 


established that every word in this respect 
seems to be superfluous. 

After the cross-cylinder is put into the 
trial frame in a midway-position, the 
customary procedure of determining the 


* From the Department of Surgery, Division 
of Ophthalmology, Stanford University School 
of Medicine. 

The rotatory cross-cylinder (0.12 D., 0.25 D., 
and 0.50 D.) can be obtained from Trainer and 
Parsons, opticians, San Francisco, California. 
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INSTRUMENTS 


axis of a correcting cylinder lens is ac. 
complished by bringing the axis of the 
concave cylinder, then the axis of the con- 
vex cylinder in an angle of 45 degrees 
with the axis of the correcting cylinder. 
The patient is asked to compare the vision 
in either position. There are two disad- 
vantages to this. First, turning the cross 
cylinder often places it out of position 
and this interferes with the intended ef- 
fect. Second, the trial frame has to be 
watched rather closely to arrest the cross- 
cylinder at the right moment. The Woolf 
“flipping” cross-cylinder and the Pascal 
“self-setting’” cross-cylinder avoid these 
difficulties by turning the glass forward 
for 180 degrees. However, the forward 
rotating of the glass blurs the vision at 
this moment and abolishes Jackson’s very 
idea, simultaneous comparison. 

I have tried to avoid all these disad- 
rantages by the “rotatory cross-cylinder.” 
In this instrument the cross-cylinder lies 
in a double ring of metal; the inner ring, 
to which the glass is fixed, rotates within 
the outer ring, which is put into the trial 
frame like an ordinary trial lens. Through 
the handle attached to the outer ring, runs 
a spring that is connected with a plunger. 
By pressing the plunger the spring en- 
gages a notch and rotates the inner ring 
90 degrees. When the plunger is released 
it returns while the lens remains station- 
ary : pressure of the handle turns the ring 
again for 90 degrees. 

The rotatory cross-cylinder is used in 
the following way: It is inserted into the 
trial frame so that the midway-position 
of the handle corresponds to the axis of 
the correcting cylinder. Each push of the 
plunger will rotate the axis of the con- 
cave cylinder into the position previously 
taken by the convex cylinder, a pro- 
cedure which can be alternately reversed 
as often as necessary. 


Jus 
cylin 
strac' 
tating 
1939, 
the 
mean 
part 
has 
and § 
turni 

Is 
sons, 
labor 
350 


A 
requ 
mer’ 
tran: 
min 
It is 
and 

T 
inch 
oun 
cool 
lens 
ligh 
an i 
It r 
ima 
star 

E 
be 
flex 
for 
Ma 
an} 
qui 
cen 


\ / 
é 
| 
| 
\ 


NOTES, CASES AND INSTRUMENTS 439 


Just as the model of the rotatory cross- 
cylinder was completed, I saw an ab- 
stract and later Tree’s paper on “A ro- 
tating cross-cylinder” (Brit. Jour. Ophth., 
1939, v. 23, p. 632). Tree accomplishes 
the rotation of the cross-cylinder by 
means of a cogwheel situated at the upper 
part of the handle, but Tree’s instrument 
has to be held “in front of the trial frame” 
and still demands a close watching of the 
turning cross-cylinder. 

I should like to thank Mr. A. H. Par- 
sons, San Francisco, for his helpful col- 
laboration. 

350 Post Street. 


A NEW FOCAL ILLUMINATOR 


Otto BaRKAN, M.D. 


San Francisco 


A lamp is presented that meets the 
requirements of a small adjustable “ham- 
mer” lamp, combined with those of a 
transilluminator, hand slitlamp, and illu- 
minator of the anterior-chamber angle. 
It is of light weight and convenient size, 
and is comparatively inexpensive. 

This focal illuminator (fig. 1) is 41% 
inches over-all and weighs only five 
ounces. A ventilating system keeps it 
cool even after a long period of use. The 
lens system forms a flat circular patch of 
light of 500 foot-candles, seven eighths of 
an inch in diameter at five inches’ distance. 
It may be focused to form a bright slit 
image of the filament, serving in this in- 
stance as an adequate hand slitlamp. 

By means of a detachable handle it may 
be held in the hand or transferred to a 
flexible goose-neck floor stand provided 
for it. The light source is a 6 to 8-volt 
Mazda automobile bulb no. 81, available 
anywhere for a few cents, the only re- 
quirement being the selection of a well- 
centered filament. 

The eight-volt transformer accompany- 


ing the lamp is an integral part of the wall 
plug, the whole assembly being light and 
easily portable. 

The lamp* may also be attached by 
means of an adjustable bracket to the 


Fig. 1 (O. Barkan). A new focal illuminator. 


corneal microscope, operating either from 
the central position between the two tubes 
of the microscope or from either side. 
The change from one side to the other 
may be readily made. It can likewise be 
attached to the corneal microscope when 
used as a micro-gonioscope for examina- 
tion of the angle of the anterior-chamber. 

Transilluminating cones made of plas- 
tic material have been devised for it. The 
cones are both straight and curved and 
may be cold sterilized. 

A cobalt glass filter is also used with 
it to facilitate the fitting of contact 
glasses. 


490 Post Street. 


AN AID IN FITTING CONTACT 
LENSES 


FrepDerRICK A, Wiss, M.D. 


New Haven, Connecticut 


The fit of a contact lens.may be objec- 
tively judged by placing a few drops of 
fluorescein in the lens before inserting 

* This lamp may be obtained from Trainer 


and Parsons, 228 Post Street, San Francisco, 
California, 
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the glass. Wherever the lens is in contact 
with the eyeball, be it sclera or cornea, no 
green color will be seen. Where there is 
a space between the eye and the glass, 
the green color appears. However, it is 
often difficult to determine whether or 
not a thin layer of the dye is present. As 
an aid to this determination Obrig has 
suggested the use of a cobalt-blue glass 
filter placed in front of the lens of an 
ordinary flashlight. This is of some help 
but is not entirely satisfactory. 


NOTES, CASES AND INSTRUMENTS 


By the use of an ultraviolet filter jp 
conjunction with the new Bausch and 
Lomb “Ortho Lite,” a vivid and unequiy. 
ocal picture of the conditions are pre. 
sented. When used in the dark OOM, it js 
seen that this light causes the dye to 
fluoresce brightly wherever it has seeped 
between the lens and the eye. Thus the 
fit of both ground and molded lenses may 
be checked with great accuracy, , 
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SOCIETY PROCEEDINGS 


Epitrep By Dr. H. Rommet HILpRetH 


yew YORK SOCIETY FOR CLINI- 
CAL OPHTHALMOLOGY 


January 8, 1940 
Dr. ARTHUR M. YUDKIN, presiding 


ANGIOSCOTOMETRY 


Dr. CHARLES ROSENTHAL spoke on 
this subject during the instructional hour. 


FUNDAMENTAL DIFFERENCES BETWEEN 
cROSS-CYLINDER AND LINE-CHART AS- 
TIGMATIC TESTS 
Dr. JosePH I. Pascat stated that line 


charts as well as the cross cylinder can 


— 


be used for the three steps in determining 
astigmatism: (1) to find presence of 
astigmatism ; (2) to locate the exact axis ; 
aud (3) to measure the amount. Line 
chart tests are best made when the eye is 
half fogged ; except in step three, when it 
is best made with the eye fully fogged. 
When the eye is in a mixed condition, 
with one focal line in front and the other 
behind the retina, line-chart tests are 
definitely misleading. Cross-cylinder tests 
are best made when the eye is in a mixed 
condition; when made with the eye fully 
fogged, even to a slight extent, the re- 
sults are indefinite and even misleading. 

The cross cylinder is especially valu- 
able for finding the correct axis and for 
uncovering correctible astigmatism; that 
is, the kind which is definite and which, 
when corrected, will enhance the patient’s 
vision or comfort. Cylindrical corrections 
are often given with the idea of producing 
aprecision focus in the eye. This view is 
untenable in view of the eye’s depth of 
focus and many other elements which 
preclude precision focusing in the eye. 
The concept of a refractive error as a 
static entity like a trial lens is responsible 
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for this mechanistic view. Cross-cylinder 
tests have not been extensively employed 
because of mechanical difficulties involved 
in applying a loosely held cross cylinder. 
With a little device now available in 
which the cross cylinder is set in a mount 
having its own axis scale and automatic 
stop the mechanical difficulties have been 
overcome. 


AN EVALUATION OF THE JACKSON CROSS 
CYLINDER 


Dr. BENJAMIN FRIEDMAN traced the 
evolution of the cross cylinder from the 
Stokes lens. This was an adjustable com- 
bination of plus and minus cylinders 
which was used to provide a spherocylin- 
der of variable power. The form of the 
Stokes lens which is known to us as Jack- 
son’s cross cylinder has a fixed plus and 
minus lens with axes at right angles to 
each other, and a handle set half way 
between the axes of the two cylinders. 

In determining the optimum sphero- 
cylindrical combination the cross cylin- 
der is, on the whole, less satisfactory than 
the single cylinders, because the latter 
offer four possible changes as against two 
with the former. Also the transitions are 
less abrupt and hence permit a readier de- 
cision as to whether improvement is due 
to the change in sphere or in cylinder. 
With the patient’s eyes slightly fogged 
the minus element in the crossed cylinder 
is valuable at times in assisting him to 
accept plus cylinder; on the other hand, 
the plus element in the Jackson cross 
cylinder is disadvantageous in the accept- 
ing of minus cylinder. 

For the determination of cylinder 
strength, use of the cross cylinder in- 
volves the recognition of comparative 
blurs rather than actual increase in visual 
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acuity. At times this is inconsistent with 
the final prescription, and as a test that is 
more subjective in its nature it is less 
desirable than the more objective cri- 
terion of improved visual acuity. 

The optical principles involved in the 
determination of cylinder axis is the in- 
crease of cylinder power and the shifting 
of the tentative axis a few degrees to 
either side. A simplified test for axis is 
offered : this consists in temporarily over- 
correcting the cylinder power and shift- 
ing to either side of the tentative axis. 
The use of the Jackson cross cylinder is 
avoided but its optical principle is re- 
tained. The test is quick and accurate. 

For determining the amount of presby- 
opic correction required, a cross cylinder 
is set before the patient’s distance correc- 
tion in the trial frame and the patient 
fixates upon a cross target held at the 
reading distance. If the target is in con- 
jugacy with the retina both arms of the 
cross will appear equally clear. If more or 
less plus sphere is necessary the horizon- 
tal or the vertical arms will appear clear- 
er. This test, from a limited experience, 
does not appear to be trustworthy. Final 
appraisal should be reserved until more 
data are forthcoming from ophthalmolo- 
gists. 


PHYSIOLOGICAL OPTICS FROM THE VIEW- 
POINT OF PRACTICAL APPLICATION TO 
THE PATIENT 
Dr. ALFRED CowAN said that the prin- 

cipal purpose of the eye is to form clear 

images on the retina. It is far superior 
to the camera, with which it is often com- 
pared, in accommodative range, ability to 
see under variations of light intensity, 
and in the clarity of the images seen. 
One of the fundamental rules of optics 
is that the only spot seen distinctly is that 
which has its image points on the same 

axis; that is, the eye can get distinct vi- 

sion only when the visual line passes 
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through the image point, the nodal point 
and the fovea. The object and its image 


thus lie on the same axis. The importance 


of this to ophthalntologists is that, re. 
gardless of where the pupil is Situated. 
the eye can only see when it is in that 
direction. 

During accommodation the dioptric 
power of the eye is increased and the 
retinal image is smaller, in spite of the 
fact that many well-known authors have 
stated otherwise. The nodal point does 
advance during accommodation but 50 
does the posterior principal focus shor- 
ten, and hence the retinal image is always 
smaller during accommodation. The cor. 
recting lens is placed so that its posterior 
principal point coincides with the anterior 
principal focus of the eye; then there js 
no effect on the retinal image size. In 
myopia, if the concave lens is placed 
closer to the eye, the image is enlarged; 
and, in hypermetropia, the convex lens 
decreases the size of the image in the 
same position. 

In hypermetropia the convex lens is so 
placed that its principal focus coincides 
with the punctum remotum of the eye. 
This is not so in presbyopia, in which we 
imagine rays from in front of the eye so 
that if we should consider it the principal 
focus of that lens, the rays would enter 
the presbyopic lens as if they were paral- 
lel. 

If one eye is hypermetropic and the 
other is not, there is bound to be a differ- 
ence in image size in accommodation, 
since both eyes always accommodate to 
the same amount. The greatest difference 
in accommodation by the two healthy eyes 
is less than one-eighth diopter. If there is 
more difference, then a disease condition 
is present. 

What occurs? There must be some 
compensation. Persons with such a condi- 
tion do not have trouble. Haynes claims 
that an eye which accommodates two-and- 
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one-half diopters changes the size of the 
image 1 percent. W hat about those eyes 
that have hypermetropia with a difference 
of two diopters in the two eyes? They 
also do not have much difficulty in ad- 
isting themselves. Also there is a size 
jifference in asymmetric convergence and 
‘a the person with one myopic and one 
emmetropic eye. Some persons make the 
adjustment more easily than others, but 
al] must have a real ability to compensate 
jor size difference. 

Two other factors affect the size of the 
images—the prismatic and spherical por- 
ions of the lens. These are also compen- 
sated for—unless there is a marked dif- 
ference in image size—otherwise very 
iew people would ever be comfortable. 

Every oculist should know his physio- 
logic optics. But it is just as important to 
know how and when to apply and not ap- 
ply the theories when clinical and prac- 
tical judgment show us that it is unneces- 
sary to be so precise as we are told we 


need be. 
CONTACT-GLASS REFRACTION 


Dr. ARNO E. Town stated that corneal 
astigmatism need not be considered in 
contact-glass refraction as the meniscus 
of saline between the cornea and the glass 
flls in the corneal defects, producing a 
regular refraction curve. Lenticular 
astigmatism must still be considered, and 
its frequence is surprising. 

As the contact glass adheres closely to 
the eye it possesses various advantages 
wer spectacles. Image-forming defects 
such as astigmatism of oblique pencils, 
alternation of perspective, and, in a per- 
son with unequal sight in the two eyes, a 
difference in magnitude of the turning 
angle of the individual eyes cannot occur. 
In anisometropia the retinal image is in- 
creased in myopia and decreased in hy- 
permetropia, giving a similarity in size of 
images and permitting binocular fusion. 
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In correction with contact glasses a 
magnification of the retinal image is a 
result of two factors: (a) that of the 
afocal contact glass, and (b) that of the 
fluid meniscus in conjunction with axial 
length. With the practical use of the con- 
tact glass aniseikonia can be corrected. In 
cases of monocular aphakia, binocular 
fusion becomes possible when the other 
eye has useful vision. The value of this is 
apparent, considering the frequency of 
traumatic cataracts. 

The newer method of fitting contact 
glasses from a mold has superseded the 
previous trial-and-error method. In mak- 
ing a corneal impression, factors which 
hinder the production of a perfect nega- 
tive are improper pressure, a poor plastic, 
movement of the eye, and the fact that the 
eye is a soft pliable organ rather than a 
solid. 

Contact-glass refraction is a part of 
ophthalmology and should be performed 
by oculists. The refraction is just as im- 
portant as ordinary refraction, and the 
taking of an impression requires skill and 
dexterity and involves manipulations of 
the eye which are serious and should not 
be performed by an optician or technician 
who does not understand the structure 
and care of the eye. 

Sidney A. Fox, 


Secretary. 


SAINT LOUIS OPHTHALMIC 
SOCIETY 
Fesruary 23, 1940 


Dr. J. F. Harpesty, president 


DISCIFORM KERATITIS WITH REPORT OF A 
CASE 
Dr. C. W. Tooker presented a paper 


on this subject. 
Discussion. Dr. William Hardy said 
the subject of keratitis disciformis pre- 
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sents many difficulties for one who at- 
tempts to discuss it. No one sees enough 
cases in which there is no question as to 
diagnosis, to formulate a definite clinical 
picture. The disease is rare and fortu- 
nately so. The etiology is clouded in 
doubt. In fact, there is no exact cer- 
tainty as to the cause. Many of the cases 
give, as Dr. Tooker has stated, a history 
of a preceding trivial injury, such as a 
foreign body or a simple herpes, but in 
most cases no such history is present. 
The theory, and it is but theory, is that 
the foreign body provides the portal of 
entry for some type of low-grade chronic 
infection, the nature of which is not 
known, or the herpes cornea furnishes a 
virus which brings about the same result. 
There is little evidence to substantiate 
these hypotheses. They are merely as- 
sumptions and not facts. The attempt is 
made to hook up this disease with serpent 
ulcer, making of it a sublimated and 
chronic form of that acute and destructive 
affection. He has been unable, to the pres- 
ent, to stretch his imagination to the point 
where he could accept this even as a 
possibility. As to the herpes cornea pro- 
ducing a virus capable of causing disci- 
form keratitis we are again indulging in 
speculation. The word virus is used rather 
loosely and may mean many different 
things to different people. If an ultra- 
microscopic organism is meant, then it is 
readily intelligible as a form of microbic 
infection. If a virus from herpes is con- 
sidered as the possible etiological factor 
in disciform keratitis, then dendritic kera- 
titis must be somewhat of an allied con- 
dition. It is quite possible or even prob- 
able that the ruptured blister of herpes 
furnishes the point of entry for an in- 
fection the nature of which is not known. 
The disease is rare and the opportunity 
for microscopic pathological examination 
is much rarer. Even in those few cases 
which have come to the laboratory, noth- 


ing distinctive nor conclusive has been | 
revealed. 

We are told by textbooks to US pre. 
ventive measures or prophylaxis, How 
can one know if a given body or herpes | 
of the cornea will eventuate in a disc. 
form keratitis or how does one know 
that the so-called prophylactic treatment 
had any effect in preventing it? Ajj 
ophthalmologists habitually use antiseptic | 
and protective treatment to ward off the 
ordinary and common infections after 
injuries to the cornea. It would then seem 
that disciform keratitis is due to some 
extraordinary type of infection. 

The fact of the matter is that we know 
very little regarding the etiology of the 
disease. We know little about its path- 
ology. The condition is treated symptom- 
atically because of our ignorance of its | 
cause and pathology. We are not always 
certain of the diagnosis and sometimes 
the disease is incorrectly diagnosed. We 
are quite certain of one thing in a genuine 
way, and that is the ultimate result. 
Despite all that has been used, and nearly 
everything has been used, the disease 
drags on over months and ends in a 
quiet but badly damaged eye, so far as 
vision is concerned. 

Dr. B. Y. Alvis said that recently he 
had a case of a little girl about 10 years 
old who had an ulcer resulting in an 
opaque lesion of the left eye. It began 
as a typical, dendritic ulcer of the cornea. 
He treated this for a few days and, since 
it would not get well, he treated it with 
iodine. The ulcer healed promptly but im- 
mediately afterward the clouding of the 
central area of the cornea began and pro- 
gressed to form a disc-shaped opacity. He 
sent the child to Children’s Hospital and 
her case was studied quite thoroughly. No 
cause for her condition was found except 
that she had a latent tuberculosis in a mild 
form; also a mild sinusitis. She was given 
X-ray and fever therapy with no influence 
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on the progress of the disease. This case 
definitely followed a dendritic ulcer and 
presented a disc-shaped, central opacity 
of the stroma corresponding to the de- 
sription of the disciform lesion. 

Dr. William Meinberg stated that he 
had under his care at present a 37-year- 
aid woman who consulted him because 
of a painful right eye of three days’ 
juration. She had recently recovered 
from an upper respiratory infection and 
had a subsiding fever blister on her lower 
lip. Examination revealed four small, 
superficial ulcers in the upper temporal 
quadrant of the right cornea. He made 
, diagnosis of herpes corneae simplex 
and touched the ulcers with tincture of 
iodine following the method described 
by Gundersen. Several days later a deep, 
disc-shaped infiltration appeared in the 
substantia propria beneath the ulcers. 
There is no doubt that in this case a 
disciform infiltration followed the herpes 
infection. 

Dr. L. A. Julianelle said that as he 
listened to Dr. Tooker’s report, it seemed 
tohim that the patient’s condition might 
be either a specific or nonspecific condi- 
tion. Obviously, it cannot be both at the 
same time. [f the condition is not specific, 
then a number of different agents may be 
the cause; but, if specific, there can be 
only one cause and not the variety ex- 
pressed in different sources. As. for its 
being a virus disease, there is no reason 
from the clinical appearance for believ- 
ing or disbelieving this idea. He did not 
feel that the evidence cited proves that 
itmay be due to herpes virus. However, 
itseemed to him that a search for herpes 
virus during the early stages may have 
led to a more definite conclusion. ° 


THE POSSIBLE RELATION OF THE INCLU- 
SION BODY OF TRACHOMA TO PATHO- 
GENESIS 


Dr. Louis A, JULIANELLE presented a 


communication on this subject which was 
published in this Journal (June, 1940). 

Discussion. Dr. B. Y. Alvis said that 
if the material in inclusion bodies did 
include individual colonies, does that 
mean that this scattered material is more 
dilute? How would one explain that it is 
less infectious than material grouped in 
inclusion bodies? 

Dr. L. A. Julianelle in reply to Dr. 
Alvis stated that if the inclusion does 
represent a colony, then its diffusion in 
individual particles would naturally cause 
a dilution of the virus. Since the virus 
will survive and infect only by penetrat- 
ing the tissue cells, the inclusion which 
has differed extracellularly may lose some 
of its activity. As the infection becomes 
older, the number of actual inclusions be- 
comes less and the infectivity decreases 
correspondingly. 


OPERATIVE RESULTS IN DETACHMENT OF 
THE RETINA IN THE WASHINGTON UNI- 
VERSITY SCHOOL OF MEDICINE DURING 
1934 To 1938. 


Dr. L. T. Post read a paper on this 
subject. 

Discussion. Dr. T. E. Sanders said the 
high percentage of success in the original 
cases using the thermophore may be par- 
tially explained by the fact that, gen- 
erally, these were the ideal cases. If there 
was any doubt, the diathermy was usual- 
ly used. Those cases in which the thermo- 
phore was used in the second and third 
operations were practically all failures. 
It has been stated that contact of the 
retina with the area of choroiditis is es- 
sential if reattachment is to be obtained. 
If, after four or five days, the retina is 
not attached, a failure will be the usual 
result. If some means were available to 
place the retina in contact with the area 
of choroiditis, which is usually at its 
height at this time, many of these cases 
would result in reattachment. 
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Dr. H. Rommel Hildreth said the im- 
proving results obtained these days were 
encouraging and made one feel more 
enthusiastic about operating for detached 
retina. He cited the case of a 30-year-old 
man who suddenly developed retinal de- 
tachment, six months after what seemed 
like a trivial injury. This was in a small 
town and X rays were not taken. When 
examined here a large detachment of the 
upper half of the retina was present. In- 
traocular foreign body was suspected and 
confirmed by X rays, and after two days 
in bed could be seen half way to the 
nasal periphery at the level of the disc. 

At operation, the medial rectus was 
freed, as well as the superior rectus. A 
scleral incision alongside the foreign body 
admitted the tip of the magnet, but the 
foreign body could not be dislodged. 
Under direct ophthalmoscopy, the encap- 
sulated foreign body was grasped by 
forceps and removed. The upper sclera 
was then treated with the thermophore 
and complete reattachment of the retina 
followed. After one-and-one-half years 
the retina is still in place, the vision is 
20/20, and the field full. 

It is interesting that this eye stood so 
much manipulation but it was certainly 
doomed had surgery not been performed. 

Dr. L. Drews said he had a patient who 
had 22 diopters of myopia with best 
vision of 20/250. She developed an ex- 
tensive detachment in the myopic eye. 
He advised it was best not to operate. 
She was 60 years old and the emme- 
tropic eye was normal. 

Dr. L. T. Post in reply to Dr. Hard- 
esty said he had not used the thermo- 
phore recently in detachments because of 
a very disastrous result in a child four 
years old, the eye operated on being the 
only eye. The thermophore was used at 
169 degrees for one minute at several 
points on the sclera, following which the 
child had a very serious intraocular 
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hemorrhage. He does not know if it Was 
due to the thermophore or not, although 
there have been more intraocular hemor. 
rhages resulting from this type of opera. | 
tion than from any other method. 
He does not think it is uncommon for | 
detachments beginning above to extend 
below even when they have reattached | 
above. He believes it is very important ty | 
question the patient whether the first | 
symptoms were noted in the lower or in 
the upper quadrants, because operation | 
should include the upper part of the ret. 
ina if detachment began there. He started 
to use the thermophore at a temperature | 
of 169 degrees to coincide with Dr. Lang. 
don’s report of four cases treated at that 


temperature. He believes a lower tem- 


perature for a longer period might be 
better. 
Adolph C. Lange, 
Editor, 


NEW YORK EYE AND EAR 
INFIRMARY 


CLINICAL CONFERENCE OPHTHALMO- 
LOGICAL DEPARTMENT 


January 22, 1940 


Dr. WENDELL L, HuGHEs, chairman 


ULCER OF CORNEA DUE TO BACILLUS OF 

PETIT 

Dr. IsaApoRE GIVNER presented a pa- 
tient, aged 70 years, who had contracted 
an infection one week before being seen 
in the clinic. At the time of examination, 
there was, in the cornea of the right eye, 
a superficial annular ulceration 3 mm. 
from the limbus and about 3 mm. in 
width. In the center of the cornea was a 
deep infiltration resembling posterior ab- 
scess. Smears from the cornea showed 
gram-negative diplobacillus on cultures, 
and on agar showed the same organism; 
it liquefied gelatin. These last two char- 
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acteristics differentiated it from the 
Morax- Axenfeld bacillus. The impor- 
ce of taking cultures in cases of cor- 


tan 
| ulcer is demonstrated, for in this 


nea 
case zinc 1S specific. The ulcer is respond- 


ing to 1-percent zinc sulphate, three times 
iaily, and an ointment at night of zinc 
sulphate 0.5 percent and ichthyol 1.5 per- 
sent in vaseline. The rarity of this condi- 
‘ion prompted its report. In this country 
only Scarlett and Gifford have reported 


like ulcers. 


BAND-SHAPED KERATITIS—-A QUESTION 
OF THERAPY 

Dr. RoBERT JOHNSON reported the case 
of a man, aged 47 years, who came to 
of poor vision of 


inter- 


the clinic complaining 
both eyes. He had had red eyes 
| mittently 1923. The 
sarted in the left eye, which became red, 
shotophobic, and painful. It lasted two 
weeks, In 1924 he had a second attack 
which lasted three or four weeks, and 
jightly involved the right eye also. His 
general health at this time was good. In 
1924 he had an attack which lasted two 
or three months, worse in the left than 
His vision cleared en- 
In 


since condition 


in the right eye. 
tirely after this, leaving no opacity. 
1928 he had another attack in both eyes, 
hsting four to five weeks, in which the 
kit eye was again worse than the right. 
In 1931 he had a recurrence in both eyes 
which months. Photophobia 
was much worse. Vision cleared entirely 
ater this. In 1932 another attack of both 
wes occurred and lasted two months. In 
1933 the attack in both eyes was char- 
acterized by much pain, and he had to 
main in a dark room for two or three 
months. In 1935 the attack lasted two to 
three months, but was not so severe as 
the one in 1933. This too cleared entirely. 
In 1936 and 1937 he had another attack 
lasting two to three months with begin- 
ting infiltration of the cornea. The pa- 


lasted six 
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tient is sure that the change did not start 
in the center of the cornea. He states 
that this opacity cleared entirely and vi- 
sion remained unaffected. In September, 
1937, opacities appeared at the same sites ; 
at this time he had only a slight reaction, 
and photophobia lasted only a short time 
and has not returned. The opacity con- 
tinued to spread and reached its present 
size in three or four months. 

For the past two years he has been 
able to see very little, better when the 
pupils are dilated. He was brought into 
the hospital on November 21, 1939. An 
optical iridectomy was performed on the 
right eye. There was a marked reaction, 
which cleared, and the patient was dis- 
charged from the hospital one month 
after operation. Since leaving the hospi- 
tal he has been using dionin. The optical 
iridectomy has not improved his vision. 

The patient gave the following history : 
1916—infected inguinal lymph glands 
which became swollen and _ ruptured; 
1920—infected right forefinger; 1924— 
indirect inguinal repair; 1926—all in- 
fected teeth removed; 1928 
treatments for one-and-one-half years at 
Polyclinic until the test was negative. 

Examination showed blood pressure to 
be 105/70; heart and lungs negative; 
X rays showed no pathological changes 
apparent in the bones of the upper or 
lower extremities. B.M.R. 2 percent be- 
low average normal. Serum: calcium 
10.0; protein 5.2; albumin-globulin ratio 
1:3. On January 12, 1940, the blood was 
negative except for 13,000 WBC; the 
blood Wassermann was negative. No bac- 
teria were seen in the eye smears. Urine 
examination was negative. 

Eye examination revealed: Vision O.U. 
ability to detect hand movements ; tension 
O.U. 20 mm. Hg. There was a large 
opacity of each cornea of sclerotic, cal- 
cium, and chalk deposits surrounded by a 
narrow band of clear cornea. Diagnosis 
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of band-shaped keratitis O.U. was made. 
This case was discussed because a ques- 
tion of treatment was involved. 

Discussion. Dr. W. Hughes questioned 
whether this patient would be a suitable 
subject for autokeratoplasty. 

Dr. B. F. Payne said that when this 
patient had had an optical iridectomy 
there was such a terrific reaction that he 
was of the opinion that other surgery 
would not be satisfactory. 


CASE OF PETIT ULCER 


Dr. CHAMBERLAIN presented 
the case of a white man, 48 years old, 
who had had red, painful eyes for five 
days. He gave a past history of having 
had lues, treated in 1928; of periodic 
alcoholism ; of poor living conditions. In 
reference to his present illness he had no 
complaints referable to his eyes before 
10 days prior to admission. He had mul- 
tiple foreign bodies, and had rubbed his 
eyes, which became slightly red and irri- 
table for four days, then increasingly 
painful, with photophobia and tearing. 
A grossly visible whitish abscess area was 
evident five days before admission. He 
received no treatment except boric irri- 
gations. 

The right eye showed lid swelling, dis- 
charge, circumcorneal, injection, a deep 
abscess in the lower half of the cornea 
6 by 5 mm. in size, and superficial areas 
of ulceration above. The iris vessels were 
enlarged, edematous, and there were 
hemorrhagic exudates in the anterior 
chamber. Tension was slightly elevated 
to fingers; vision was the ability to see 
hand movements. 

General physical condition showed dis- 
eased teeth, skin scabes, and an old frac- 
ture of the nose. The blood count and 
urine were normal ; the Wassermann was 
negative; X ray of sinuses negative; the 
teeth showed resorption of bone. Smears 
and cultures showed large gram-negative 
diplobacilli growing well on plain agar 
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at room temperature and liquefying geh- 
tin. 

The patient was placed under treat- 
ment of hot boric acid, atropine, ittiga. 
tion of the conjunctival sac, and mouth | 
care for pyorrhea. A Saemisch section | 
was performed on admission. Zinc sul. | 
phate 0.5-percent drops four times daily, 
zinc sulphate ointment 1 percent, an | 
sulfanilamide gr. 80 four times daily were | 
given. 

Smears and cultures showed pure dip- 
lobacillus, which grows well on simple 
media at room temperature, and lique- 
fies gelatin at room temperature. 

Discussion. Dr. A. J. Elliott read 3 
paper on the history of diplobacillus of 
Petit. The presence of gram-negative 
diplobacilli in corneal ulceration having 


those characteristics described bv Petit | 


has been reported frequently in Euro- 
pean ophthalmological literature. The oc- 
currence of this organism in America is 
either very infrequent or its bacteriologi- 
cal differentiation has not been made 
from the diplobacillus of Morax-Axen- 
feld. Smith, Paul, and Erdmann made 
studies of diplobacillary keratitis, and 
Gifford noted that the differentiation be- 
tween the diplobacillus of Petit and 
Morax-Axenfeld could only be made by 
study of cultures. No cases of keratitis 
produced by the bacillus of Petit were 
reported. Pusey reported 10 cases of 
diplobacillary infection of the cornea or 
conjunctiva, but did not make a distine- 
tion between the two forms. Weeks and 
also Duane and Hastings noted diplo- 
bacilli on the conjunctiva or the cornea, 
but did not identify the bacillus of Petit. 
Tooke reported that with McNab he had 
seen one case of corneal ulceration caused 
by the bacillus of Petit, but he doubted 
that there was a real distinction between 
it and the Morax-Axenfeld variety. Mc- 
Kee reported seven cases of corneal ul- 
ceration from the diplobacillus of Morax- 
Axenfeld complicating conjunctival in- 
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jection. Rosenbauch reported 10 cases of 
corneal ulceration from which the diplo- 
pacillus of Petit was obtained. The ulcers 
were large and occupied the center of the 
cornea, and all were accompanied by 
iritis and hypopyon. Oreste discussed the 
subject of ulcers caused by the bacillus 
of Petit. He considered the cornea to be 
primarily infected and did not see a case 
in which there was conjunctivitis. In this 
respect he differentiated ulceration in 
which the Morax-Axenfeld diplobacillus 
is found and which is generally seen ac- 
companying Or following an attack of 
sibacute conjunctivitis. Moreover, he said 
he latter was usually situated near the 
jmbus and was rarely complicated by 
itis or hypopyon. 

McNab reported that he had kept cul- 
tures of the Morax-Axenfeld form and 
the diplobacillus of Petit for four years 
and by repeated subcultures found that 
the former always failed to grow on pure 
agar while the latter always did grow on 
it, Chaine concluded that the two organ- 
jms are distinct biologically and cultur- 
ily. He maintained that the precipita- 
ion, agglutination, and fixation of com- 
plement reactions made possible their dif- 
ferentiation. Scarlett described a case of 
weal ulceration from which he ob- 
wined an organism resembling the 
Morax-Axenfeld diplobacillus and the 
tiplobacillus of Petit, which grew on 
jlood serum and gelatin, but did not 
liquefy them. He recorded 6 cases of 
wmeal ulceration caused by the Morax- 
Axenfeld variety and 13 cases in which 
the Petit diplobacillus was obtained. He 
tas not encountered the diplobacillus of 
Petit since that time. Gifford reported a 
ase of central corneal ulceration from 
which the Morax-Axenfeld variety was 
obtained. In one case gelatin was lique- 
fed and in the other case there was doubt- 
ful liquefaction of the gelatin. Three 
tases of corneal ulceration produced by 
the diplobacillus of Petit have been re- 


ported by Soudakoff. The organism 
grows well on the ordinary laboratory 
media at room temperature, developing 
fine pin-point colonies in three days. The 
important characteristics differentiating it 
from the Morax-Axenfeld diplobacillus 
are its ability to liquefy gelatin and to 
grow on plain agar. 


FISTULA OF THE CORNEA WITH KERA- 
TOPLASTY 


Dr. Loren Guy reported the case of a 
white woman, 65 years old, who had 
come to the clinic with only light pro- 
jection present in both eyes. The right 
eye showed complete leucoma of the 
cornea with fistula. The left eye had a 
mature cataract. The patient had had an 
infection of the right eye 35 years previ- 
ously, and the eye had been poor follow- 
ing that. On November 6th, a keratoplasty 
was performed in the eye with the leu- 
coma and fistula. The question of whether 
it should be attempted was present. How- 
ever, it was done and so far no ill 
effects have resulted. The tension in this 
eye, when the patient came in, was about 
10 mm. Hg. Fields were taken. The 
cornea is now clearer than that shown 
in the slide projected on the screen. 

Discussion. Dr. W. Hughes said that 
we learn a great deal more from the 
cases that are failures than from those 
that are successful. It is most important 
to report cases that are not successful 
even though they were entered into with 
the idea that they would probably not be 
successful. It was generally conceded that 
this patient would probably not gain 
from this operation when we first.con- 
templated it. The cornea was available, 
and we thought it advisable to do the 
corneal transplantation. It is something 
from which we can learn about the prog- 
nosis in similar cases. 

Dr. A. L. Kornzweig asked what the 
anterior chamber was like, and how it 
was established that there was a fistula? 
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Dr. Guy said that the anterior chamber 
was very shallow and the fistula was 
established by probing. The operation 
subsequently proved this. 


CORNEAL DYSTROPHY 


Dr. A. L. Kornzweic reported the 
case of a 72-year-old woman who was 
first seen in the clinic in May, 1938. At 
that time she had a mature cataract in 
the right eye and an immature cataract 
in the left, mostly posterior polar. Light 
projection was good in the right eye. 
There did not seem to be a contraindica- 
tion to operation. The field was taken 
and found to be normal, the tension nor- 
mal, and a smear taken from the con- 
junctival sac showed a few gram-positive 
cocci the nature of which was not deter- 
mined. A combined extracapsular ex- 
traction was performed, during which a 
peripheral iridectomy was made. The op- 
eration was uneventful. The postoperative 
course was stormy, however. The patient 
developed marked iridocyclitis and there 
was considerable striate keratitis. The 
anterior chamber was cloudy. There was 
considerable reaction around the cornea 
with ciliary injection. The tension was 
not elevated. General medical examina- 
tion at this time did not show any etio- 
logical factor to account for this except 
that the medical examination showed a 
markedly enlarged heart, blood pressure 
was 200/90, and there was some evi- 
dence of chronic congestion in the lungs. 
The patient was followed for three 
months, and on September Ist the upper 
half of the cornea showed on its epi- 
thelial surface several small vesicles. 
These were limited to the upper half of 
the cornea. The vesicular condition has 
been progressive in spite of all treatment 
that has been instituted. The question 
arises as to why this patient has a vesicu- 
lar keratitis, why it is progressive, and 
what can be done about it. We know of 
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only one similar case of vesicular type 
following cataract extraction. The Mel 
sion has been normal—from 18 to | 


mm. Hg. There is no evidence oj in. 
creased tension. Medical examination is | 
normal. Secause of the stormy post. 
operative course, there was thought to be | 
an anaphylactic process due to retained 
lens substance. Duke-Elder said that cut: | 
ting of the nerves of the cornea jg no 
sufficient to cause disturbance after Cata- | 
ract extraction. Large areas of the corne, 
are anesthetized and no degenerative | 
processes occur. There is another condi- 
tion which was called by Sanctus super. | 
ficial neurogenic keratitis. Ten percent oj 
all persons have normally a diminution | 
of corneal sensitivity, and are liable to | 
attacks of herpes fibrilis. 

Dr. Kornzweig said that he presented | 
this problem because he thought it to be 
of interest that a patient with cataract 
extraction developed this type of kera- 
titis. He believed that the patient has a 
depressed corneal sensitivity because she 
is hypesthetic in both eyes. The cataract 
extraction caused further depression of 
her corneal sensitivity. He thought this 
to be a neurotrophic type of keratitis simi- 
lar to that described by Duke-Elder. 

Discussion. Dr. D. W. Bogart said 
that he had a case that reacted somewhat 
in the same manner. In general the pa- 
tient did well under atropine and hot 
compresses, and sulfanilamide. The pa- 
tient had had an infected conjunctival 
sac prior to operation; this had cleared 
up. The sac was removed, but there were 
no organisms. 


PEMPHIGUS 


Dr. Byron SMitH reported the case 
of a patient who first came to the clinic 
in 1936, complaining of a sore right eye 
of 10 years’ duration. Previous trouble 
with both eyes had been present, and 
he had an entropion with trichiasis O.U. 
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type | He was treated by a Kuhnt-Szymanow- improvement occurred. He did not ad- 
’ ki operation for entropion. Following vise the general use of this procedure, 


 ten- 

0 > i that he had a number of operations on however, until it has been determined 
f in. | the conjunctiva. The conjunctiva is very whether or not deleterious effects might 
on is | Joose and has a tendency to roll over the — result from the instillation on other parts 
post. | cornea. Sulfanilamide was administered of the eye. 


tobe | without any change occurring in the con- Dr. A. A. Knapp said that in the very 
jition. At the present time the patient is few cases of pemphigus that he saw 


ined 
cut- | ysing petrolatum, which is instilled in there is a contraction of the conjunctiva 
snot | the eve. Bacteriological study has thrown and obliteration of the fornices. There 


cata- | fittle light on his condition. Mixed in- are no folds of conjunctiva. This is 
nea | jection is present. In the smear some more of a xerosis. He said he had a pa- 
ative | rounded bodies that look like a form tient with xerosis who was given cod- 
mdi- | of yeast are present. liver oil locally, and the condition dis- 
Discussion. Dr. W. Hughes said that appeared. There is no basis for the use 


| 

tof | this is a type of case that we fortunately of vitamin D in this case, but there is 

ition |} do not come across very often. This type a definite basis for vitamin A. 

e to | of condition with loose conjunctiva is not Dr. McDannald said that he suggested 
uncommon especially in older people. The sending the specimen of blood to Wash- 

nted | lower lid pushes up a fold of conjunctiva ington because it is the only place to get 


>be | over the limbus, and it is most annoy- the complement fixation for pemphigus. 
ract | ing. It might be of benefit to dissect up 


era- | the conjunctiva and let it grow back into KERATOGLOBUS 


isa | place, the resulting scar tissue making it Dr. Byron SMITH reported on a case 
she | adhere more closely to the sclera. of kerotoglobus in which the diagnosis is 
ract Dr. I. Givner said that he had been evident. The question of treatment arises, 


of } articularly interested in pemphigus, and however. The patient has prominent 
this f has been observing six cases. He did not corneae bilaterally. The patient, a man of 
mi- f believe that the case presented by Dr. 39 years, came into the clinic regarding 
Smith is pemphigus. The pathology of the advisability of keratoplasty. The his- 
aid | pemphigus is subconjunctival fibrosis, tory dates back to 1919 when he began to 
hat | whereas, in the case presented, there is lose vision. There seemed to be a gradual 
pa- } conjunctival laxity. We find that strep- diminution of acuity. In 1924 the patient 
hot | tococci are found in 3 percent of normal had pain and rapid loss of vision which 
pa- | conjunctiva. Dr. Givner thought that later returned. Acuity has since gone 
val | the media were such that streptococci down. Drops have been used for a long 
red | like to grow in them. In cases of this sort time.. At the present time he has light 
ere | sulfanilamide will clear away the strep- perception O.U., and projection in all 
tococci for about three months, but then fields is good. The tension is elevated. 
the organisms will reappear. For pemphi- _Transillumination is negative in both eyes. 
gus of the skin vitamin D is now being The depth of both anterior chambers is 
se f given. Dr. Givner said that he has tried very great. The cornea of the right eye 
ue | vitamin D, 50,000 units a day, in ocular is cloudy and the fundus could not be 
ye | pemphigus. The mouth lesions are defi- seen. The left eye has a fundus reflex, 
ile } nitely improved, but little change occurs but no detail was seen. Dr. McDannald 
nd in the eye findings. However, on local in- had suggested that a posterior sclerotomy 
U. | stllation of vitamin D, in one case, marked be made to reduce the tension and avoid 
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intraocular hemorrhage following filter- 
ing procedure; after which a filtering 
procedure could be performed. If the 
tension were controlled, it would be pos- 
sible to consider keratoplasty at a later 
date. 

Discussion. Dr. McDannald said he re- 
garded this a hopeless case. Tension is 
very high. It was felt that any tension 
obtained with a tonometer would be worth 
nothing since his tension appears to be 
about 95-100 in both eyes. He added that 
he suggested performing a_ posterior 
sclerotomy as a last resort. Afterward 
a decompression operation could be con- 
sidered. As for a keratoplasty, that would 
depend on the outcome of the other pro- 
cedures. 

Paul T. McAlpine, 
Secretary. 


NEW ENGLAND OPHTHALMO- 
LOGICAL SOCIETY 


February 20, 1940 
Dr. J. HERBERT WAITE, presiding 


REMARKS ON RECENT OBJECTIONS TO THE 
HELMHOLTZ THEORY OF ACCOMMODA- 
TION 


PROFESSOR NoRDENSON Stock- 
holm, Sweden) read an interesting paper 
on this subject. He said that the first 
complete theory of accommodation was 
given by von Helmholtz in 1853. Objec- 
tions were advanced by Tscherning, but 
these were refused by von Hess and Gull- 
strand. 

More recently objections have again 
been raised against this theory. The most 
serious of them have emanated from von 
Pflugk. This author investigated the 
elasticity of the zonula fibers and showed 
that these fibers, which formerly had 
been assumed to be entirely rigid, were, 
on the contrary, very elastic—eight to 
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nine times as elastic as the capsule of the 
lens. From this fact he denied that, con- 
sidering the small space in the eye, their | 
stretching could have any influence on | 
the surface of the lens. 

As these findings of von Pflugk seemed 
to be a most serious objection to the 
prevailing ideas about accommodation, 
the problem was taken up by Dr. Odgvist, 
He repeated the measurements of yop 
Pflugk and likewise found that the zop. 
ula fibers were more elastic than the 
capsule of the lens, although the differ. 
ence seemed to be less than in von Pflugk’s | 
experiments. It still remained to be ex. | 
plained how these more elastic fibers 
could exert an influence on the capsule 
An analysis of the mathematical theory of 
the mechanism of accommodation, hoy- 
ever, revealed the importance in this re | 
spect of the fact that the surfaces of the 
lens are not plane and that the zonular 
fibers do not lie in the same plane as 
these, as was supposed by von Pflugk. 
Owing to the angles that the tangents of 
the surface of the lens make with one an- 
other, and with the fibers of the zonula, 
a far lesser tension of the latter is re- 
quired to induce a deformation of the 
surfaces of the lens. It was shown also 
that this effect was amplified by the fact 
that the zonula is anisotropic; that is, it 
has a different elasticity in different 
directions. 

The effect of the zonula upon the lens 
is clearly shown when the zonular fibers 
are cut off in the enucleated eye—the lens 
then assumes a more spherical form. That 
the curvature of the surfaces of a bladder 
suspended in a girdle of springs of con- 
siderably greater elasticity is influenced 
by even a very slight tension of the 
springs was shown in a model which Dr. 
Nordenson demonstrated. 

Virgil G. Casten, 
Recorder. 
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SULFANILAMIDE LOCALLY FOR - some fatalities have been recorded. It is 
GONORRHEAL OPHTHALMIA disturbing to feel that the most dramatic 
cures have been effected in cases in which 
the patients approached complete asphyxi- 
ation. On the other hand, cases have been 
reported (for example by Slobozianu and 
Herscovici) in which there seemed to 
be a resistance to the drug, and the 
gonococcus did not disappear until after 
an interval of from two to three weeks. 

With the pardonable desire to arrive 
at clinical results rather than scientific 
conclusions, most workers have combined 
the use of the sulfanilamides with one 


A number of writers have reported 
brilliant results from the oral administra- 
tion of sulfanilamide and its derivatives 
in gonorrhea] ophthalmia. With general 
agreement as to the therapeutic activity 
of these drugs we find some uncertainty 
garding correct dosage, and also an 
important degree of apprehension as to 
the risks involved. 

It has been stated that the newborn 
infant usually displays a very satisfac- 
tory tolerance to the sulfanilamide group 
of preparations. But here and there the Or more of the older methods of treat- 
boundary between safe and lethal dosage ment. 
has been approached too closely for the Very few physicians appear to have 
comfort of the physician and others, and resorted to local administration of the 
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drug. Rein and Tibbetts (American Jour- 
nal of Ophthalmology, 1939, volume 22, 
page 1126) reported fifteen cases in which 
the only treatment used was irrigation of 
the eye, every fifteen minutes, with a 
preparation of 0.5-percent sulfanilamide 
in physiologic salt solution. Only where 
other gonorrheal involvements were pres- 
ent was the drug also administered by 
mouth. The results obtained by these au- 
thors were eminently satisfactory, a re- 
markable improvement occurring within 
twenty-four hours. 

Bruens (Klinische Monatsblatter ftir 
Augenheilkunde, 1940, volume 105, page 
430), who claims to have been the first 
to propose local administration of the 
drug, reviews some interesting historical 
details as to ophthalmia neonatorum. As 
early as 1545, Thomas Raynalde is said 
to have advised repeated irrigation of the 
conjunctival sacs immediately after birth. 
Credé’s original proposal for prophylac- 
tic treatment with silver nitrate called for 
the placing of a drop of the solution di- 
rectly on the cornea. In spite of the 
introduction of this means of prophylaxis 
in 1881, Cohn reported in 1901 that in 
the institutions for the blind thirty-one 
percent of the children under ten years 
of age had been blinded by ophthalmia 
neonatorum. 

It may not be altogether improper to 
say a word about Bruens’s claim of prior- 
ity in the local use of a sulfanilamide 
derivative for the treatment of gonococ- 
cic conjunctivitis. Rein and Tibbetts ap- 
parently began their experiments on dogs’ 
eyes in the early part of 1938, and started 
the use of the drug in human subjects 
soon afterward. (Their paper was sub- 
mitted to the editor of the American 
Journal of Ophthalmology in March, 
1939.) Bruens seems to have made his 
first actual use of local treatment with a 
sulfanilamide preparation in the early 


part of December, 1939, He thus, aj. 
though worthy of credit for his inde. 
pendent initiative in this matter, is 
mistaken as to actual priority, since the | 
paper by Rein and Tibbetts was Written | 
nine months before Bruens made his first 
application of the method, and the Amer. 
can essay was actually in print before 
sruens began his procedure. 

To investigate the possibility of de. 
structive action by the drug upon the sy. 
perficial structures of the eyeball, Rein 


and Tibbetts resorted to animal eXxperi- 
mentation, irrigating the eyes of dogs 
with a saturated solution (0.8 percent) 


~— 


of sulfanilamide. Bruens, apparently 
limited as to facilities for tests upon the 
lower animals, caused his own tarsal 
conjunctiva to be painted with a thirty- 
percent solution of “albucid” (the pro- 
prietary name of a drug whose chemical 
title is ““aminbenzolsulfonacetamid”), Al- 


most no irritation was produced in either 


of these experiments. 

Bruens’s first trial on a human subject 
was made in an infant whose eyes had 
responded rapidly to internal use of 
albucid. Three subsequent cases were 
given merely local treatment with albucid, 
in combination with irrigations of physi- 
ologic salt solution. Although a thirty- 
percent solution of the albucid was at 
first used, subsequent trials seemed to 
indicate that a ten-percent solution was 
adequate. 

Readers of the American Journal of 
Ophthalmology will remember that Rein 
and Tibbets irrigate the “infected eye 
or eyes for fifteen minutes, night and day, 
with a 0.5-percent solution of sulfanila- 
mide made up in normal saline solution,” 
the precise amount of solution used in 
the irrigations varying according to what 
is required to keep the eyes clean. Their 
patients are discharged when three con- 
secutive daily smears show absence of 
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atracellular or extracellular diplococci. 
No relapses occurred after the use of the 
treatment in fifteen cases, and the in- 
terval before a negative smear was ob- 
ined averaged rather less than seven 
days, as compared with an average of 
twenty-seven days under earlier meth- 
ods. 

Bruens lays emphasis (perhaps exces- 
sively) upon a special technique for in- 
sillation of the albucid solution. The 
everted lids are held in contact, the solu- 
tion dropped on the exposed conjunc- 
tivas, and the two conjunctival surfaces 
then massaged one against the other. The 
treatment is repeated every half hour, 
and, as stated above, is supplemented by 
irrigations with physiologic salt solution. 
In his three cases Bruens reports that 
negative smears were obtained respec- 
tively twenty-one, twenty-one, and nine 
hours after starting the treatment with 
albucid, in strength varying from thirty 
to ten percent. 

W. H. Crisp. 


EXOPHTHALMIC OPHTHAL- 
MOPLEGIA 


Under this heading an interesting and 
instructive case was reported in The 
Lancet for January 11, 1941, by Doctors 
Martin and Pennell, of Cambridge, Eng- 
land. A man aged 52 years, came com- 
planing of double vision and loss of 
weight, with swelling of the eyelids. Cor- 
rection of his refraction cured the swell- 
ing of the lids; but six months later his 
friends noticed his eyes to be “staring.” 
He was still losiag weight. Shortly after 
this he noticed double vision on looking 
up. He had palpitation of the heart and 
felt weak if he walked up hill. There was 
retraction of the lids, with exposure of 
the sclera above the cornea, and paresis 
of both external recti, with diplopia when 
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looking to either right or left. The ex- 
ophthalmos was relatively slight. 

Exophthalmic goitre is described in 
every recent textbook on ophthalmology : 
with Graefe’s sign, failure of the upper 
lid to follow the eyeball on looking down ; 
Dalrymple’s sign, retraction of the upper 
lid; Stellwag’s sign, infrequent and in- 
complete winking; and Moebius’s sign, 
deficiency of convergence. In most de- 
scriptions of the disease, the emphasis is 
placed upon the disturbance of nutrition 
in the orbit as pushing the eyeball out of 
place. But it has generally been recog- 
nized that there was also deficiency of 
the eye movements and weakened mus- 
cles. 

Within the last three years at least five 
papers have been published emphasizing 
the element of ophthalmoplegia. In this 
same number of The Lancet, Walshe of 
London has published a paper on “The 
etiology of polyneuritis,” which he thinks 
cannot be explained by deficiency of the 
so-called “neuritic” vitamin B,. Many of 
the reported cases of exophthalmic goiter 
have indicated deficiencies of eye move- 
ments, suggestive of bilateral polyneuri- 
tis. Walshe does not give any general 
theory of the etiology of the disease. But 
the recognized features of exophthalmic 
goiter, its onset, and its course closely 
resemble those of polyneuritis in other 
parts of the body. From the standpoint 
of evolution, binocular vision is a recent 
acquirement, peculiar to man and the 
nearly related anthropoids. On this ac- 
count binocular vision must be recognized 
as especially unstable and liable to de- 
fects. 

It becomes important in every case of 
exophthalmic goiter to test carefully the 
binocular movements, to note in what re- 
spects they are defective, and, following 
the course of such a case, to record the 
evidences of motor defects at various 
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times from the onset to the period of re- 
port. In this way we may gain a better 
understanding of what has been a strik- 
ing and important deviation from visual 
health. We cannot hold that these cases 
are due simply to failure of the thyroid 
or of the pituitary to control nutrition. 
We should become familiar with the 
usual course and results of polyneuritis 
in other parts of the body. These condi- 
tions, which have heretofore not been 
closely associated in our thinking, may 
each throw new light upon the essential 
character of the other. 
Edward Jackson. 


OFFICE PRACTICE, 1941 


A few years ago there died in a mid- 
west city an ophthalmologist of the “old 
school.” After several years of training 
under the nineteenth-century continental 
masters he returned to his home town 
and became associated with a leading 
practitioner. In a short time he inherited 
an enormous practice. He built a clinic 
and private hospital modeled after the 
European eye clinics and personally at- 
tended more than a 100 private patients 
daily. He practiced for over 50 years. 
Such was his love for his work that he 
continued to the end, although he saw 
the number of his patients rapidly dwin- 
dle to but a few a day in the later years. 

It was interesting to see the case books 
he kept over this period. The only in- 
formation he recorded was the patient’s 
name, age, address, reference, diagnosis, 
treatment or what was ordered, and the 
financial aspect. There was an occasional 
and rare rough sketch of the lesion found. 
Altogether not more than two or three 
lines were devoted to each patient. Yet 
his work was of the finest quality accord- 
ing to those times. 

In contrast, consider office practice at 


the present time. The modern ophthal- 
mologist is expected to make a note af 
the history, general physical and social 
background, inspection, skiascopic find. 
ings, refraction, slitlamp and_ cornea] 
microscopic studies, multiple tests fo; 
muscle imbalance and_ fusion power, 
tonometry, perimetry, external ocular and 
fundus photography, operative notes and 
descriptions, the advice and treatment 
given, and like data. These files are neces. 
sary and important, and the measure of 
a physician’s success depends to a large 
extent upon the accuracy of his records. 

The busier he becomes the more need 
for precise records, and he soon is com- 
pelled to have a secretary whose sole duty 
it is to take down his dictation during the 
examination. Woe betide him in court 
if his records are not adequate according 
to modern standards. If he has a con- 
science, that inner voice which forbids 
him to take short cuts during the study 
of his patient, his notes will be complete, 
but the patients seen per day will be few 
in number. 

In addition there is an increasing vol- 
ume of reports to fill out and send to 
insurance companies, industrial commis- 
sions, railroads, lodges, lawyers, and re- 
ferring physicians, Certificates are to be 
mailed to schools, draft boards, blind 
commissions, welfare and other agencies. 
A short note will not do, the information 
must be exhaustively given. 

If he is to get any intellectual benefit 
out of his records, he must have a work- 
ing cross index. This is frequently most 
difficult and often inefficient, yet without 
it he will not grow, for the periodic re- 
view of his cases is necessary for the wel- 
fare of his soul. 

It seems about time that these matters 
should be streamlined and modernized. 
All case records and reports could be 
noted on a single standardized form for 
all purposes. It should be as simple as 
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BOOK NOTICE 


possible, and suitable perhaps for carbon 
copying OT photostating. 

Workable cross indices ought to be 
available. Surely a system could be de- 
vised that would require but a few 
minutes at the end of the day to bring it 
to date. Yet there is little or no informa- 
ion on this point available to the young 
man starting in practice. 

It would be of great value to all of 
ys, therefore, if one of the ophthalmologic 
societies were to devote a part of its pro- 
gram to a discussion of these problems. 
An interchange of ideas and notions 
would undoubtedly bring forth plans for 
the relief of our office burdens. 

Derrick Vail. 


BOOK NOTICE 
TRANSACTIONS OF THE PACIFIC 
COAST OTO-OPHTHALMOLOG- 
ICAL SOCIETY. Twenty-Eighth An- 
nual Meeting, 1940, vol. 25. Cloth 
bound, 287 pages. 


This volume follows the format of 
previous issues. The Society evidently 
had one of its usual interesting meetings, 
this time at Spokane, Washington, on 
June 24th to 27th. Dr. Frederick W. 
Sproul presided. 

The instruction program is excellent, 
ving with that of the Academy. Many 
interesting papers were included in the 
scientific program. The first one, “Fifty 
years’ study and experience in ocular 
motility,” by Walter B. Lancaster is a 
dassic. The reading of it would be 
profitable to anyone. It is so good that 
it will appear later in this Journal. Hence, 
a detailed description is not given here. 
The second paper is a report by John 
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P. Lordan on “Orthoptic training.” The 
author is apparently enthusiastic about 
this training. 

Max Fine discusses the present status 
of the corneal transplant operation, pre- 
senting a few cases of his own. He has 
devised a punch that he uses. He sum- 
marizes the subject briefly as regards 
types of operation and factors important 
for good results. 

Warren D. Horner gives some prac- 
tical points in handling non-industrial eye 
injuries. 

A case of the rare disease, Dysostosis 
multiplex, with ocular findings is given 
by Dr. C. A. Veasey, Jr. 

Dr. Frank B. Kistner decompressed 
three orbits for exophthalmos cases, using 
Naffziger’s operation in one case and 
Sewall’s method in the others. He pre- 
ferred the latter. 

Dr. Meyer Wiener talked on the after 
care of cataract and glaucoma operations. 
This was a very practical paper. 

Dr. Rodman Irvine and Mrs. 
presented a paper on “A study of the 
aqueous humor as an aid to understand- 
ing inflammatory conditions of the eye.” 
This work was rather inconclusive, but 


Irvine 


gives hope for the future. 

Dr. Edwin M. Neher illustrates a new 
method for transplanting pterygium. The 
reader will not find much difference from 
those previously described. The original 
feature claimed by the author consisted 
in the transplanting of the 
pterygium. 

The next meeting of the Society will 
be held in Los Angeles in 1941. Dr. Isaac 
Jones of Los Angeles will be the next 


upward 


president. 
Lawrence T. Post. 
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ABSTRACT DEPARTMENT 


EpITEp By Dr. WILLIAM H. Crisp 
ASSISTED BY Dr. GeorGe A. FILMER 


Abstracts are classified under the divisions listed below, which broadly correspond to th 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper oe 
belong to several divisions of ophthalmology, although here it is mentioned only in one Net af 
of the headings will necessarily be found in any one issue of the Journal. . ht 


CLASSIFICATION 


. General methods of diagnosis 

. Therapeutics and operations 

. Physiologic optics, refraction, and color 
vision 

Ocular movements 

Conjunctiva 

Cornea and sclera 

Uveal tract, sympathetic disease, and 
aqueous humor 

. Glaucoma and ocular tension 

. Crystalline lens 


wre 


10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19, Anatomy, embryology, and comparative 
ophthalmology 


1 
GENERAL METHODS OF DIAGNOSIS 
Bycigin, A. A simple method of oph- 
thalmoscopy. Viestnik Opht., 1940, v. 
16, pt. 6, p. 490. 
The author describes a fixed arrange- 
ment for indirect ophthalmoscopy. (Il- 
lustrations. ) 


Callahan, Alston. Annular scotoma. 
Amer. Jour. Ophth., 1941, v. 24, Feb., 
pp. 196-199. 


Ferree, C. E., and Rand, G. Pilot fit- 
ness, a safety factor in aviation. Brit. 
Jour. Ophth., 1940, v. 24, Dec., pp. 581- 
597. 

Much attention is given to the me- 
chanical perfection of a plane before it 
engages in flight, while comparatively 
little is paid to the complete fitness of 
the pilot. An instrument has been de- 
signed and put in use which is compact, 
easily operated, and portable. The in- 
strument tests both the motor and 
sensory functions of the eyes in the 
same proportions as occur in the act 


of seeing different objects in different 
directions and at different distances, 
Estimating the dynamic speed of vision 
and the time measurement required to 
change from near to far and from far 
to near is a part of the test. (Figures, 
references. ) D. F. Harbridge. 


Seidenari Renato. Application of 
electroencephalography in _ occipito- 
ocular derivation in the study of some 
ocular affections. Riv. Oto-Neuro-Oit., 
1940, v. 17, Jan.-Feb., pp. 1-17. 

Two electric waves are formed, one 
originating in the brain cortex and the 
other in the retina. The changes in 
these waves provoke changes in the 
electric tracings. The differences be- 
tween the tracings of normal eyes and 
the tracings of eyes affected by glau 
coma and retinal detachment are shown 
in 29 diagrams. (Bibliography.) 

M. Lombardo. 


Verhoeff, F. H. Improved method of 
staining, within tissues, leptotriches of 
Parinaud’s conjunctivitis and Gram- 
positive micro-organisms. Jour. Amer. 
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ABSTRACTS 


Med. Assoc., 1940, v. 115, Nov. 2, p. 


1546. 

A modified Gram-stain technique is 
jescribed by which leptotriches are 
easily recognized and sporotriches can 
be stained. 


George H. Stine. 


2 
THERAPEUTICS AND OPERATIONS 


Berezinskaja, D. I. The effect of 
diathermy on the anterior ocular seg- 
ment. Viestnik Opht., 1940, v. 16, pt. 6, 
p. 466. 

The tabulated data of this laboratory 
investigation on guinea pigs show that 
diathermy increases corneal permea- 
bility, augments and prolongs the ac- 
tion of miotics, and raises somewhat 
corneal sensitivity; it also augments 
the action of mydriatics, but reduces 
their action time. In spite of the aug- 
menting effect of diathermy on miotics, 
its application in glaucoma is inadvis- 
able because in some cases diathermy 
per se produces a rise in intraocular 


tension. Ray K. Daily. 


Charamis, J. S. Postoperative deliri- 
um. Bull. Soc. Hellénique d’Opht., 
1939, v. 8, Oct.-Dec., p. 300. 

Removal of the double-eye bandage 
isadvised to allay this condition. 

George A. Filmer. 


Gundersen, Trygve. Convalescent 
blood for treatment of herpes zoster 
ophthalmicus. Trans. Amer. Ophth. 
Soc, 1940, v. 38, p. 124. (See Amer. 
Jour. Ophth., 1940, v. 23, Dec., p. 1412.) 


Meyer, K., Bloch, H. S., and Cham- 
verlain, W. P., Jr. The distribution of 
sulfapyridine between blood, aqueous 
humor, and cornea. Amer. Jour. Ophth., 
141, v. 24, Jan., pp. 60-62. 
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Németh, Lajos. Histamine sensitiv- 
ity of eye patients. Orvosi Hetilap, 
1940, v. 84, no. 42, p. 540. 

If the clinical signs or the history 
given by a patient arouse suspicion that 
an eye disease is of allergic origin, the 
author injects histamine intracutane- 
ously for diagnosis and, if the reaction 
is positive, for therapy. The reaction is 
considered positive if after three 
minutes a wheal appears surrounded by 
a red area of skin. The initial dose for 
therapy is the weakest solution that 
gives a positive skin reaction, the doses 
being gradually increased. 


R. Grunfeld. 


Petrov, D. G. Evipal-sodium anes- 
thesia in ophthalmology. Viestnik 
Opht., 1940, v. 16, pt. 6, p. 493. 

Brief reports of 12 cases. The merits 
of this anesthesia are its harmlessness 
and ease of administration. 


Ray K. Daily. 


Petrov, M. D. A description of the 
isothermic box of the ophthalmic hos- 
pital in Talsk. Viestnik Opht., 1940, v. 
16, pt. 6, p. 504. 


A description of an ice-box arrange- 
ment for the preservation of cadaver 
tissue. (Illustration.) Ray K. Daily. 


Rittenhouse E. A. Myopia after use 
of sulphanilamide. Arch. of Ophth., 
1940, v. 24, Dec., pp. 1139-1143. (See 
Section 3, Physiologic optics, refrac- 
tion, and color vision.) 


Savin, L. H., and Tyrrell, T. M. A 
preliminary note on the use of retro- 
bulbar proctocaine anesthesia for the 
relief of intractable ocular pain. Brit. 
Jour. Ophth., 1940, v. 24, Nov., pp. 560- 
564. 

The authors feel that proctocaine 
retrobulbar injections may safely be 
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recommended for painful eyes with full 
corneal sensitivity and poor vision. Of 
18 painful eyes so treated, 11 experi- 
enced complete relief from pain, five 
partial relief, and two no relief. Failure 
in one case was attributed to faulty in- 
jection; it was deemed unwise to at- 
tempt a second injection. There were 
two cases of diplopia following procto- 
Caine injection, but both cleared rapid- 
ly. In two cases some of the oil came 
forward subconjunctivally, in one case 
disappearing within a few days, in the 
other remaining three weeks. Compara- 
tively small doses have been used, there 
still being doubt as to whether the al- 
mond oil is absorbed from the orbit. 
Further research is indicated. (Case 
presentations, references.) 
D. F. Harbridge. 


Varshavskaja, P. P. Lysozyme in 
ocular diseases. Viestnik Opht., 1940, 
v. 16, pt. 6, p. 471. 

On the basis of 65 clinical cases, the 
author gives the following indications 
for the use of lysozyme: conjunctivitis, 
corneal ulcers, injuries, and trachoma 
with pannus, The action of lysozyme 
is superficial; for a deeper effect the 
superficial corneal layers should be 
curetted away. Ray K. Daily. 


3 
PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 

Boehm, von Gundo. A new entoptic 
phenomenon in polarized light. Acta 
Ophth., 1940, v. 18, pt. 2, p. 143. 

The author describes an _ entoptic 
fan-shaped phenomenon produced by 
straight or elliptic polarized light. The 
apparatus required consists of a dark 
background with a small central source 
from which emanates a constantly ro- 
tating, intense, horizontally polarized 
light. The apparatus permits of varia- 


tions in the light intensity, the Size of 
the light surface, and the rotation fre. 
quency. The entoptic image disappears 
if the polarizor stands still, and if the 
image of the light is directed on the 
fovea, Unlike Haidinger’s brushes, this 
image is seen at the periphery; it has 
no relation to the macular structure o, 
color, and can be produced in any light, 
in persons of any age, and in aphakic 
and color-blind eyes. The phenomenon 
is attributed to a difference in small 
particles of light. The author produced 
similar images on a model made of g 
mastix-filled emulsion. 


Ray K. Daily, 


Boehm, Von Gundo, Haidinger's 
macular polarization brushes, and a 
polarization ocular defect. Acta Ophth, 
1940, v. 18, pt. 2, p. 109. 

The author has devised a set-up 
which permits variations in light in- 
tensity, rotation frequency, and direc- 
tion of polarized light. With this devicé 
he finds it possible to elicit the 
Haidinger polarization brushes in every 
test subject in normal form and size, 
provided the fovea is normal in color and 
function. By the interposition of vari- 
ous filters the color of the brushes may 
be varied ; yellow brushes are seen more 
readily on a dark-blue than on a light- 
blue background. The color and dis- 
tinctness of Haidinger’s brushes are de- 
termined principally by the individual 
variations in the foveal coloring. If the 
yellow color of the macula is lacking 
this phenomenon cannot be elicited, as 
is also the case in color blindness. The 
phenomenon is attributed to a double 
absorption of the yellow pigment in 
the macula. In some_ persons. this 
image appears gray instead of yellow. 
The author believes that such persons 
have a color anomaly consisting in color 
fatigue. The author describes a polari- 


zatio 
phys 
ing t 
refrat 
perce 
react 
been 

strate 
prusl 
const 
and a 


En 
plem 
Arch 
910-9 

Fin 


show 


abou 


— 


wher 
white 
with 
grou! 
form 
indic 
proxi 
state 
of th 
also 


provi 


| 
lense 
accot 
1941, 
Os 
LF 
Repe 
meas 
v, 24 
indic 
opht 
ized 


ABSTRACTS 


ation defect of the eye analogous to 
hysiologic astigmatism, the effect be- 
ing that of interposition of a double 
refractive medium in front of the light- 
perception elements. What substance 
reacts in this manner has not as yet 
heen determined; it can be demon- 
strated only through the polarization 
prushes. The apparatus required is a 
constantly rotating polarization light 
and a Soleil-Babinet compensator. 


Ray K. Daily. 


Engel, Sam. Colored charts as a sup- 
plementary test for macular vision. 
Arch. of Ophth., 1940, v. 24, Nov., pp. 
910-915. 

Five cases are briefly reported to 
show that more exact information 
about macular vision could be obtained 
when the usual test with a black and 
white chart was supplemented by a test 
with colored figures on a gray back- 
ground. The test, which can be per- 
formed in a few minutes, is particularly 
indicated when the visual acuity is ap- 
proximately normal but the patient’s 
statement suggests a slight impairment 
ofthe macular function. The chart may 
iso be used with red-green glasses to 
prove monocular simulation. 


J. Hewitt Judd. 


Luedde, W. H. What subluxated 
lenses reveal about the mechanism of 
acommodation. Amer. Jour. Ophth., 
41, v. 24, Jan., pp. 40-45. 


Ogle, K. N., Imus, H. A., Madigan, 
L.F., Bannon, R. E., and Wilson E. C. 
Repeatability of ophthalmoeikonometer 
measurements. Arch. of Ophth., 1940, 
v.24, Dec., pp. 1179-1189. 

The analysis of the repeatability tests 
indicates definitely that the use of the 
phthalmoeikonometer with the polar- 
zed eikonic targets is reliable for meas- 
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uring differences in the sizes of the 
ocular images at distant vision. The 
tests in the horizontal meridian at near 
vision are less reliable, and consider- 
able judgment is necessary to evaluate 
the findings obtained. A random selec- 
tion of subjects on whom remeasure- 
ments of differences in the sizes of the 
ocular images were made after the 
lapse of a period of several years 
showed a good repeatability and thus 
gave evidence for the stability of such 
differences. The refractive technique 
employed on the ophthalmoeikonome- 
ter, in which binocular vision is main- 
tained, is a _ reliable and accurate 
method of measuring and balancing the 
refraction of the two eyes. This study 
has also suggested certain improve- 
ments and the direction for develop- 
ment of the present instrumentation 
and technique, and has focused atten- 
tion on the need of repeatability data 
in other ophthalmic measurements. 


J. Hewitt Judd. 


Rittenhouse, E. A. Myopia after use 
of sulphanilamide. Arch. of Ophth., 
1940, v. 24, Dec., pp. 1139-1143. 

A case of transitory myopia follow- 
ing the use of sulphanilamide is de- 
scribed. Several similar cases are re- 
ported in the literature. The prognosis 
is good, since all cleared up following 
discontinuation of the drug. Various 
possible mechanisms of the reaction 


are discussed. J. Hewitt Judd. 


Smart, F. P. Some observations on 
crossed cylinders. Arch. of Ophth., 
1940, v. 24, Nov., pp. 999-1000. 

The author calls attention to the spe- 
cific advantage of the cross cylinder for 
determining amount of astigmatic er- 
ror, based. upon the modification in 
sphere which accompanies each change 
in cylinder. 


J. Hewitt Judd. 
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4 
OCULAR MOVEMENTS 


Badtke, Gunther. A case of mirror- 
like convergent strabismus in uniovular 
twins. Klin. M. f. Augenh., 1940, v. 105, 
Aug., p. 231. 


Twin sisters 17 years old presented 
this condition. ‘C. Zimmermann. 


Beliakov, A. A. Determination of the 
angle of strabismus. Viestnik Opht., 
1940, v. 16, pt. 6, p. 510. 


A description of the use of a tangent 
scale at a 35-mm. distance. 
Ray K. Daily. 


Coppola, Luigi. Paralysis of the left 
external rectus muscle following spinal 
anesthesia in a climacteric subject. Riv. 
Oto-Neuro-Oft., 1939, v. 16, Nov.-Dec., 
pp. 448-458. 


A 46-year-old woman developed 
severe headaches and paralysis of the 
left external rectus muscle 28 days after 
a hysterectomy. The operation had been 
performed under spinal anesthesia 
using a 5-percent solution of novocaine. 
Lumbar puncture revealed increased 
intracranial pressure, and the symp- 
toms disappeared following endocrine 
treatment. (Bibliography. ) 

M. Lombardo. 


Gifford, S. R. Tendon transplantation 
for paralysis of the external rectus mus- 
cle. A further report. Arch. of Ophth., 
1940, v. 24, Nov., pp. 916-923. 

The author’s technique of tendon 
transplantation with recession of the 
internal rectus muscle is described, and 
the results of operation in 11 cases are 
summarized and tabulated. The author 
concludes that transplantation of living 
tendon slips from the superior and in- 
ferior recti muscles offers the best 
chance for cosmetic and functional re- 
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sults, which on the whole were Satis. 
factory. All the patients except tei 
had a useful field of binocular fixation 
while holding the head straight nal 
did not hold the head in an abnorm, 
position. No vertical imbalances or ¢. 
viations occurred as a result of the 
operation. In cases with primary de. 
viation of over 15 degrees a recessioy 
of 5 mm. is usually safe. Overeffects 
are rare and can usually be overcome 
by replacing the internal rectus muscle 
Tenotomy of the internal rectus should 
be reserved for cases in which there js 
marked contracture of that muscle, Iy 
cases of acquired paralysis if no im. 
provement has occurred after three to 
six months of observation, and espe. 
cially if the paralysis is increasing, 
operation is indicated. In cases of con- 
genital paralysis it may be safely per- 
formed at the age of three to five years, 
The operation should be performed be- 
fore secondary contracture has oc- 
curred. J. Hewitt Judd. 


Harms, Herlyn, and Renner, Critique 
of treatment of squint. Klin. M. f, 
Augenh., 1940, v. 105, Aug., p. 129. 

This essay is based on a review of 
174 cases operated upon in the eye 
clinic of Berlin and later careful 
examination of fifty of these cases. The 
correct treatment of squint requires full 
understanding of the physiology of 
binocular visual function, and careful 
examination and observation of the pa- 
tient. C. Zimmermann. 


Lijo Pavia, J., and Cerboni, F. C 
Vertical strabismus. Rev. Neuro-Oto- 
Oft., 1940, v. 14, Feb., p. 47. 

The authors report a case of con- 
comitant vertical strabismus in a sever 
year-old boy who had sustained a head 
injury at two years of age. The vision 
was normal in each eye. (Photographs) 


Edward P. Burch. 


Ly! 
electr 
Hopk 
In 

additi 
ing el 
were 

recor’ 
movet 
positi 
terpre 
some 

vestig 
ments 
patien 
derstc 
terns 

the Va 
crania 
perha 
into m 
were 

volun 
opene 
thoug 
promi 
fair ti 
oculas 
crania 


Ma: 
total 
presel 
devat 
Neurc 
1-3: 
A 
ew 
nusc] 
upra 
doth 
and ¢ 
ever, 
devat 


appeg 
autho 


=5 
im 


tique 
M. f. 


of 
reful 
. The 
s full 
y of 
reful 
pa- 
nn, 


-Oto- 


con- 
head 
ision 
phs.) 
ch. 


ABSTRACTS 


Lyman, R. S. Eye movements in the 
electroencephalogram. Bull. Johns 
Hopkins Hosp., 1941, v. 68, Jan., p. 1. 

In this series of experiments, in 
,ddition to the usual method of tak- 
ing electro-encephalograms, electrodes 
were placed all around the eyes to 
cord brain waves caused by eye 
movements. The results were not very 
positive and cannot yet be clearly in- 
erpreted, but unquestionably have 
ome suggestive value for further in- 
vestigation. For these initial experi- 
ments the author used a group of 
patients whose pathology was well un- 
ferstood. The recorded waves of pat- 
rns showed nothing characteristic for 
the various pictures of ocular and intra- 
cranial pathology but they did vary and 
ythaps with a larger series would fall 
into more definite groups. The readings 
were taken for both voluntary and in- 
voluntary eye movements with the eyes 
opened and closed. The results, al- 
though admittedly nebulous, 
promise of future usefulness and bid 
fir to be of real diagnostic value in 
gular irregularities as well as in intra- 
wanial pathology. Morris Kaplan. 


show 


Mastrangelo, Giuseppe. Complete 
total external ophthalmoplegia with 
preservation of reflex movement of 
devation to corneal stimulus. Riv. Oto- 
Neuro-Oft., 1939, v. 16, July-Oct., pp. 

A man of 58 years, addicted to 
icohol and tobacco, developed within a 
ew days paralysis of all external 
muscles of both eyes, marked ptosis, 
wpraorbital headache, tenderness of 
ith eyes, weakness of the lower limbs, 
id changes in the tactile sense. How- 
wer, a stimulus to the cornea provoked 
levation of the eye. All symptoms dis- 
peared within a few months. The 
uthor believes that the lesion was of 


463 


toxic-infectious origin and was located 
in the posterior white commissure and 
the posterior longitudinal fasciculi at a 
point where these two formations are 
contiguous. (Bibliography. ) 

M. Lombardo. 


Meesmann, A. Contributions to the 
operative treatment of vertical strabis- 
mus. Klin. M. f. Augenh., 1940, v. 105, 
Aug., p. 156. 

Detailed clinical histories of sev- 
eral characteristic examples of vertical 
squint are discussed. In paresis of the 
fourth nerve, recession of the inferior 
rectus of the unaffected eye is the 
method of choice. In primary and 
secondary overaction of the inferior 
oblique, myectomy is the accepted pro- 
cedure. In the author’s opinion early 
operation, preferably in the third or 
fourth year of life, is of great impor- 
tance. C. Zimmermann. 


Morgan, O. G. Convergence weak- 
ness. Brit. Jour. Ophth., 1940, v. 24, 
Nov., pp. 564-566. 


Many people apparently having no 
convergence at all manifest no symp- 
toms of eyestrain from near work or 
reading, while others require treatment. 
The first step in treatment is to explain 
simply to the patient what is wrong, 
then to overcome suppression, which is 
consistently found, and to improve con- 
vergence power on the synoptophore. 
The diploscope can be managed with 
satisfaction by the patient at home. 

D. F. Harbridge. 


Miigge, Felix. The operative treat- 
ment of convergent strabismus. Klin. 
M. f. Augenh., 1940, v. 105, Aug., p. 
190, 

As the primary operation in converg- 
ent strabismus Miigge recommends ad- 
vancement of the external rectus. This 
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strabismus and the 
prism spectacles for restoring binocular 
visual function. Klin. M. f. Augenh., 
1940, v. 105, Aug., p. 182. 


importance 
treatment of concomitant squint. To 
obtain codperation of the two eyes he 
recommends prism spectacles combined 
with stereoscopic exercises. 


diagnosis, 
may be used for further evidence on a 
special point. 


may be followed, if necessary, by tenot- 
omy of the internal rectus. Any opera- 
tion should be performed early. The au- 
thor’s results are given in tabular form. 


C. Zimmermann. 


C. H. The treatment of 
importance of 


Sattler, 


Sattler repeatedly emphasizes the 
of the earliest possible 


C. Zimmermann. 


White, J. W. The screen test and its 


modifications, screen-Maddox rod and 
screen comitance. Amer. Jour. Ophth., 
1941, v. 24, Feb., pp. 156-160. 


White, J. W. What is the minimum 


routine examination of muscles? Arch. 
of Ophth., 1940, v. 24, Dec., pp. 1113- 
1122. 


The routine examination outlined by 


the author includes: history, vision, 
refraction, 
for distance, deviation for near, devia- 
tion in the six cardinal fields, and con- 
vergence near point. Each of these 
points and their application is dis- 
cussed and the norms indicated. The 
author states that the determination of 
these points is all that is necessary to a 


accommodation, deviation 


although additional tests 


J. Hewitt Judd. 


5 
CONJUNCTIVA 
Chemotherapy of 


Bruens, Egon. 


gonoblennorrhea neonatorum. Klin. M. 
f. Augenh., 1940, v. 105, Oct., p. 430. 


ABSTRACTS 


Bruens describes, with detailed clini 
cal histories, his experience with alby 
cid, a derivative of sulphanilamide in 


the treatment of gonorrheal conjuneti. 
vitis. Oral administration resulted in | 
disappearance of the gonococci in a fey 
days, but with signs of general into. 
cation (cyanosis, vomiting, changes of | 
the blood picture), so that this methog | 
of administration is not advised, In the | 
newborn the local application of from | 
10 to 20 percent albucid solutions frees | 
the conjunctiva from gonococci withip 
24 hours. In addition to the albucid 
instillations, irrigation with physiologic | 
salt solution every 15 minutes is impor: 


tant. C. Zimmermann. 


Dudinov, O. A. Slitlamp picture of 
the reaction of the trachomatous eye to 
antitrachomatous operations. Viestnik 
Opht., 1940, v. 16, pt. 6, p. 458. 

A detailed description of the bio- 
microscopic picture of changes taking 
place in cornea and transplant after 
Denig’s The immediate 
clearing of the cornea is thought t 
be due to the improved circulation 
brought about by the hyperemia in the 
veins and arteries of the pannus vessels 
Later improvement in the cornea is 
due to the local effect of the products 
of inflammatory reaction adjacent t 
the transplant. The salutary action 0! 
the operation on the corneal proces 
ceases with the appearance of cicatricial 
changes at the operative site. The bes 
results of Denig’s operation are in cases 


operation. 


of pannus accompanied by extensit 
cicatricial changes in the upper portion 
of the bulbar conjunctiva. (Illustre 
tions. ) Ray K. Daily. 


East, T., and Savin, L. H. A cons 
Gaucher’s disease with biopsy of thi 
typical pingueculae. Brit. Jour. Ophth 
1940, v. 24, Dec., pp. 611-613. 


|| 
ral 
thi 
co. 
ish 
spl 
on 
tric 
scr 
Ko 
| | 
We 
50 
a f 
an 
but 
tre 
Ho 
194 
| 
asl 
ble 
dov 
util 
the 
rate 
face 
eye 
vag 
of t 
a st 
the 
: use 


ure of 
eye to 
estnik 


e bio- 
taking 
after 
ediate 
cht t 
alation 
in the 
essels 
nea 1s 
oducts 
ent t 
tion 0! 
races: 
atricia’ 
re bes! 
cases 
tensive 
portion 
lustre: 
Jaily. 


case 0! 
of the 


ABSTRACTS 


This disease is considered sufficiently 
rare to justify the clinical and _ histo- 
logic description of a specific case. A 
thin man, aged 59 years, with a dusky 
complexion, irregular areas of brown- 
ish pigmentation on the face, a huge 
spleen, and an enlarged liver, presented 
on either side of the corneae brownish 
triangular pingueculae. The micro- 
scopic findings of the biopsy are de- 
scribed. (Figure, references.) 

D. F. Harbridge. 


Gekker, I. P., and Skvirskaja, Z. M. 
Koch-Weeks conjunctivitis. Viestnik 
Opht., 1940, v. 16, pt. 6, p. 472. 


In the Dnepropetrovsk region Koch- 
Weeks conjunctivitis constitutes 30 
percent of all ocular inflammations. 
Some cases in very young children run 
a febrile course with general malaise 
and a fibrinous conjunctival exudate, 
but in general the course of the affec- 
tion is shorter than in localities with 
warmer climates. Ray K. Daily. 


Graue y Glennie, Enrique. Surgical 
treatment of symblepharon. Boletin del 
Hosp. Oft. de Ntra. Sra. de la Luz, 
1940, v. 1, July-Aug., pp. 100-105. 

A square flap of skin, almost as long 
as the eyelid, and (in the case of sym- 
blepharon of the lower lid) extending 
down over the lower rim of the orbit, is 
utilized to cover the raw surface inside 
the lower lid where it has been sepa- 
rated from the eyeball. For the raw sur- 
face on the eyeball the author uses 
either healthy conjunctiva of the same 
eye, Or conjunctiva from another eye, 
or mucous membrane of the lip or 
vagina. The defect on the skin surface 
of the lid is covered by sliding upward 
a second area of skin dissected from 
the cheek. A similar method can be 
used for the upper lid. Difficulties and 
complications are not discussed. 


W. H. Crisp. 
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Kisen, E. G. Erythema nodosum with 
involvement of the conjunctiva. Viest- 
nik Opht., 1940, v. 16, pt. 6, p. 506. 

Kisen reviews the six cases recorded 
in the literature and reports one case. 
In all the cases there was a selectivity 
for the bulbar conjunctiva of the pal- 
pebral fissure. In four cases there were 
conjunctival nodules and in three there 
was an exudative conjunctivitis. In 
the author’s case there was a history 
of repeated rheumatism and angina, and 
an attack of angina had preceded the 
attack of erythema nodosum. Hemo- 
lytic streptococci were isolated from 
the throat and conjunctiva. The author 
believes that allergy forms the basic 
factor in etiology, the conjunctiva be- 
coming allergic to the streptococcus. 


Ray K. Daily. 


Lehrfeld, L., and Breisacher, C. F. 
A case of trichinosis presenting chemo- 
sis of the bulbar conjunctiva. Jour. 
Amer. Med. Assoc., 1940, v. 115, Nov. 
23, p. 1794, 

A case of trichinosis with chemosis 
of the bulbar conjunctiva is described 
in detail. The importance of a blood 
count in any case of corneal edema 
presenting a waxy-yellow appearance, 
without apparent cause, cannot be 
overemphasized. George H. Stine. 


Maisel, I. D. Technique of the 
pterygium operation. Viestnik Opht., 
1940, v. 16, pt. 6, p. 511. 

The author’s modification of Mc- 
Reynold’s operation consists in the ex- 
cision of a strip of conjunctiva between 
the limbus and the upper margin of the 
head of the pterygium. This, the author 
claims, brings healthy conjunctiva in 
contact with the limbus. 

Ray K. Daily. 


Pillat, A. The local effect of concen- 
trated “albucid” solution in gonoblen- 
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norrhea of the newborn. Wiener klin. 
Woch., 1940, v. 53, Oct. 6, pp. 806- 
808. 


Gonoblennorrhea of the newborn 
may be cured in a surprisingly short 
time by local use of a 10-percent al- 
bucid solution, a sulphanilamide prepa- 
ration. The experiments leading to this 
conclusion were carried out in the eye 
clinic of the University of Graz. Stud- 
ies on the effect of this treatment in 
gonoblennorrhea of the adult are under 
way, but no definite conclusions have 
been reached. Treatment of the new- 
born consists in dropping a 10-percent 
solution of albucid into the conjunctival 
sac every half hour, and irrigation of 
the conjunctival sac with normal saline 
solution every 15 minutes, day and 
night. The gonococci usually disappear 
from the palpebral and bulbar conjunc- 
tiva in one or two days and it is sug- 
gested that the treatment be continued 
for 24 hours after the first negative bac- 
teriologic examination. Neither local 
nor general toxic symptoms have been 
noted after the local use of albucid up 
to a concentration of 30 percent. 

Bertha A. Klein. 


Puglisi-Duranti, G., and Rebaudi, F. 
Rhinogenous conjunctivitis. Riv. Oto- 
Neuro-Oft., 1939, v. 16, July-Oct., pp. 
335-344. 

The authors discuss theories con- 
cerning the action mechanism of the 
conjunctival reflex phenomena origi- 
nating in the nose. Eight cases are re- 
ported of young men in the twenties 
each of whom showed recurrent symp- 
toms of conjunctival inflammatory 


reaction together with a nasal steno- 
sis. Turbinectomies or the application 
of cocaine and adrenalin resulted in im- 
provement of or recovery from the con- 
junctivitis. 


M. Lombardo. 


ABSTRACTS 


Smith, J. E., Julianelle, L, A. and 
Gamet, J. H. Sulphonamide therapy of 
trachoma. Amer. Jour. Ophth., 194] y 
24, Feb., pp. 174-185. aa 


Spaski, V. I. Preliminary communi- 
cation on the use of embryonal tissue 
for plastic operations. Viestnik Opht. 
1940, v. 16, pt. 6, p. 446. 


A report of two cases of Denig’s 
operation tor severe trachomatous 
pannus, in which a part of the em. 
bryonal cord, preserved on ice, was 
used instead of mucous membrane from 
the lip. The result was restoration of 
the transition folds and of the corneal 
transparency. Embryonal tissue was 
also used effectively to fix the trans- 
plant in keratoplasty. Ray K. Daily, 


Steinberg, I. R., Charosky, L., and 
Landaburu, J. J. A case of conjunctival 
diphtheria without pseudomembranes. 
La Semana Med., 1940, v. 47, Dec. 19, 
p. 1394. 


A girl aged four years awoke one 
morning with the left eye closed and 
the lashes glued together. The history 
did not point to any contact with a 


case of diphtheria of the throat. There | 


was a febrile reaction but the general 
condition was good. There was intense 
conjunctival congestion in the left eye, 
and to a slighter degree in the right. 
The conjunctival secretion was a 
creamy yellow. There was abundant 
secretion from the nose, with excoria- 
tions, and the fauces showed a diffuse 
reddening. On two successive days the 
Loeffler bacillus was demonstrated up- 
on examination of the conjunctival dis- 
charge. The condition yielded rapidly 
to a single dose of 50,000 units of antt- 
diphtheric serum. W. H. Crisp. 


Tichova, V. A. Local application of 
cod-liver oil in restoration of the con- 
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ABSTRACTS 


junctival sac. Viestnik Opht., 1940, v. 
16, pt. 6, P- 426. . . 
The author’s procedure consists in 
making two or three incisions in the 
cicatricial tissue of the conjunctival sac, 
and then packing it tightly with gauze 
saturated with cod-liver oil. The cod- 
liver oil stimulates growth of the con- 
junctival epithelium which covers the 
stretched raw surfaces. A report of 
three cases illustrates the effectiveness 
of the procedure. In order to confirm 
the effect of cod-liver oil, Tikhova con- 
ducted a laboratory investigation on 
rabbits, using vaseline packing in the 
control cases. Microscopic sections of 
the newly formed cicatricial tissue 
showed that epithelization was faster 
and smoother in cases packed with 
cod-liver oil. The cicatricial tissue in 
the cases packed with cod-liver oil con- 
sisted of young highly vascular con- 
nective tissue; in the vaseline-packed 
cases it was coarse and poor in vessels. 
(Illustrations. ) Ray K. Daily. 


Wilson, R. P. The pathology of tra- 
choma. Acta Ophth. Orientalia, 1940, 
v, 2, Jan., p. 1. 

The author describes the manifold 
histopathologic changes found in tra- 
choma. He considers trachoma as a 
chronic inflammatory disease due to a 
virus infection which is probably repre- 
sented by the elementary granules of 
the Prowazek-Halberstaedter body. 

R. Grunfeld. 


Wright, R. E. Trachoma (experi- 
mental data of the Government Oph- 
thilmic Hospital, and the King Insti- 
tute of Preventive Medicine, Madras, 
1935, 1936, 1937). Brit. Jour. Ophth., 
1940, v. 24, Nov., pp. 547-560. 

In the first phase of this study (see 
Amer. Jour. Ophth., 1935, v. 18, p. 988) 
the main objective was to show that un- 
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filtered trachoma material reproduced 
the disease in the normal human con- 
junctiva and produced lesions on the 
chorio-allantoic membrane of the chick. 
Attempts to isolate a virus as the ac- 
tive infective agent of trachoma were 
not conclusive. In the second phase of 
the research (1935 to 1937), the power 
of unfiltered trachoma material to in- 
fect the human conjunctiva was re- 
investigated, and again the results were 
inconclusive, successful infection of the 
normal human conjunctiva resulting 
only seven times in 23 attempts. 
(Tables. ) D. F. Harbridge. 


Zur Nedden, M. Observations on 500 
cases of keratoconjunctivitis epidemica. 
Klin. M. f. Augenh., 1940, v. 105, Oct., 
p. 424. (See Section 6, Cornea and 
sclera.) 


6 
CORNEA AND SCLERA 


Castroviejo, Ramon. Keratoplasty: 
comments on the technique of corneal 
transplantation; source and preserva- 
tion of donor’s material; report of new 
instruments. Amer. Jour. Ophth., 1941, 
v. 24, Jan., pp. 1-20; and Feb., pp. 139- 


155. 


Corboy, P. M. Van der Hoeve’s syn- 
drome. Amer. Jour. Ophth., 1941, v. 24, 
Jan., pp. 57-60. 


Lugossy, Gyula. Bilateral total de- 
generation of the cornea in vernal 
catarrh. Orvosi Hetilap, 1940, v. 84, no. 
36, p. 467. 

While being treated in the hospital 
for bilateral vernal catarrh, a ten-year- 
old boy developed on the upper and 
lower corneal margins gray gelatinous 
thickenings 1.5 mm. wide. At the 
time the boy left the hospital his vision 
was O.D. 5/20 and O.S. 5/50. While at 
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home the eye condition was treated as 
trachoma. When he was readmitted to 
the hospital ten months later vision was 
reduced to hand movements. The cor- 
neae seemed to be entirely degenerated, 
appearing as diffusely opaque discs of 
bluish-gray color with stippled and un- 
even surfaces, lusterless, and with loss 
of transparency. The unevenness of the 
surfaces was enhanced by unevenly 
dense depositions of cells, which histo- 
logically proved to be proliferating epi- 
thelial and conjunctival cells. 


R. Grunfeld. 


Meyer, G. P., and Reber, J. A case of 
corneal ulcer associated with lympho- 
granuloma venereum. Amer. Jour. 
Ophth., 1941, v. 24, Feb., pp. 161-163. 


Mould, W. L. Corneal opacities in 
the Alaskan Eskimo. Arch. of Ophth., 
1940, v. 24, Nov., pp. 972-974. 

Bilateral extensive opacities of the 
cornea are relatively common in the 
Alaskan Eskimos. Epiblepharon is also 
common, and in some cases the condi- 
tion is sufficiently developed to turn 
the cilia of the lower lid backward 
against the globe and cause erosions of 
the cornea. Further study will be re- 
quired to demonstrate scientifically a 
relation between these two factors. 

J. Hewitt Judd. 


Petrosiantz, E. A. The sensitivity of 


corneal scars. Viestnik Opht., 1940, v. 
16, pt. 6, p. 436. 
The sensitivity of one hundred 


corneal leucomata of various etiologies 
was studied by means of Frey’s hair. 
The tabulated data show reduced tactile 
and pain sensitivity proportionate to 
the density of the leucoma. A corneal 
opacity of varying density has a dif- 
ferent sensitivity in its various por- 
tions. Tactile sensitivity and pain sensi- 


ABSTRACTS 


tivity are not involved to the Same ex. 
tent; in opacities following Parenchy. 
matous keratitis the interval] between 
tactile sensitivity and pain Sensitivity 
is greater than in cicatricial Opacities, 
Ray K. Daily. 
Radzichovskii, B. L. Local applica. 
tion of cod-liver oil in keratomalacia 
Viestnik Opht., 1940, v. 16, pt. 6, D. 
434, 
Thirteen children with keratoma. 
lacia, complicating severe intestinal dis. 
turbances, were treated with local ap- 


plications of cod-liver oil. On the basis 
of this clinical experience the author | 


concludes that cod-liver oil corrects , 
local avitaminosis, has a_ bactericidal 
effect, and stimulates corneal metabo. 
lism. Ray K. Daily, 

Spaski, V. I. Preliminary communi- 
cation on the use of embryonal tissue 
for plastic operations. Viestnik Opht, 
1940, v. 16, pt. 6, p. 446. (See Section 5, 
Conjunctiva. ) 


Torres Estrada, A. Surgical treat- 
ment of keratoconus. Boletin del Hosp. 
Oft. de Ntra. Sra. de la Luz, 1940, v. 1, 
July-Aug., pp. 106-117. 


The procedure is described as being 
modified from that recommended by 
Fox. A semilunar piece is excised 
from the lower part of the cornea, and 
the corneal edges are approximated by 
means of a corneal mattress suture 
which has been inserted previously. 
Interrupted corneal sutures are added 
to complete the corneal union. The iris 
is not disturbed. W. H. Crisp. 


Trantas, A., and Trantas, 


Hellénique d’Opht., 1939, v. 


Dec., p. 270. 


N. Dys- 
trophic marginal keratoleptynsis (Tet- 


rien’s disease) with cavity. Bull. Soc. 
8, Oct. 
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ABSTRACTS 


Of six cases of keratoleptynsis seen 
by the authors, this is the second to 
show intracorneal cavities. In spite of 
the corneal lesions, corrected vision was 
08ineach eye. George A. Filmer. 


Zur Nedden, M. Observations on 500 
cases of keratoconjunctivitis epidemica. 
Klin. M. f. Augenh., 1940, v. 105, Oct., 
p. 424. 

In 1938 and 1939 (see Amer. Jour. 
Ophth., 1939, v. 22, Aug., p. 927) the 
author reported on 200 cases of epi- 
demic superficial punctate keratitis. 
The disease is characterized by chemo- 
sis and swelling of the lids and the 
preauricular glands. The superficial 
layers of the cornea show many small 
round spots with punctate infiltrations. 
No bacteria could be proved in smears 
and inoculations in the eyes of rabbits 
were not successful, but the contagious 
character of the condition was indicated 
by its familial occurrence. The spots 
on the cornea may persist for more than 
two years. The author discounts the 
etiologic importance of the diphtheria 
bacillus as claimed by Behr. 

C. Zimmermann. 


7 
UVEAL TRACT, SYMPATHETIC DIS- 
EASE, AND AQUEOUS HUMOR 

Bellows, J. G., and Chinn, H. Re- 
generation of the aqueous. Arch. of 
Ophth., 1940, v. 24, Dec., pp. 1144-1166. 

A method is described whereby aque- 
ous humor may be collected through a 
cannula for long periods of time with- 
out clotting of the plasmoid fluid after 
intravenous injection of chlorazol fast 
pink, an anticoagulant of blood. By this 
method the flow of regenerated aqueous 
was determined for intervals ranging 
from five minutes to 16 hours. A rapid 
diminution of the rate of flow was ob- 
served for approximately two hours 
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after paracentesis, a comparatively con- 
stant flow for the next three to five 
hours, and finally a slow decline until 
the completion of the experiment. Vari- 
ous explanations for these findings are 
discussed. The specific gravity of the 
aqueous increased sharply after para- 
centesis and reached a maximum with- 
in five to 25 minutes. With a low blood 
pressure, low values for specific gravity 
were usually obtained. The flow of 
aqueous directly followed changes in 
blood pressure produced by various 
drugs. Clamping the carotid artery de- 
creased the flow of aqueous from the 
eve supplied by it and release of the 
artery produced a resumption of nor- 
mal flow. Epinephrine hydrochloride or 
atropine sulphate injected retrobulbar- 
ly decreased the flow of aqueous. The 
specific gravity of the plasmoid aque- 
ous after injection of epinephrine 
showed a slower rise after paracentesis 
than did that from the control eye. The 
results with histamine were variable, 
but in general its retrobulbar injection 
increased the flow. Physostigmine sali- 
cylate, mecholyl chloride, and prostig- 
mine methylsulphate each produced an 
increased flow when given retrobulbar- 
ly. The effectiveness of these drugs 
were in the order listed. Procaine hy- 
drochloride, ergotamine tartrate, secre- 
tin, and urogastrone gave negative re- 
sults. Systemic pyrexia delayed the 
rapid decrease in flow normally ob- 
tained. Hypotonic, isotonic, and hyper- 
tonic solutions given separately were 
without action. The injection of iso- 
tonic saline solution followed by the 
injection of hypertonic saline solution 
increased the flow of aqueous. Local 
irritants injected retrobulbarly were in- 
effective except in the case of benzene, 
which produced a marked and pro- 
longed stimulation of the flow. The in- 
traocular injection of sodium fluoride 
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produced an increased capillary perme- 
ability, as indicated by the penetration 
of dye given intravenously and by in- 
creased values for specific gravity. The 
effects of these drugs and conditions 
on the flow of aqueous are discussed on 
the basis of local and general circula- 
tory changes and the secretory activity 
of the ciliary body. J. Hewitt Judd. 


Cutuly, E. Implantation of hormonal 
substances in the anterior chamber of 
the eye of rats. Proc. Soc. Exper. Biol. 
and Med., 1940, v. 45, Nov., p. 659. 


Pellets of testosterone propionate, 
stilbestrol, pregnant-mare serum, and 
progesterone were implanted in the 
anterior chambers of rats which had 
been castrated. At various later periods 
no trace of the substance could be found 
in the aqueous while in the body each 
substance had produced effects charac- 
teristic of its normal action. 

Morris Kaplan. 


Duggan, W. F. Vascular basis of 
uveal disease. Acute anoxia as the 
fundamental pathologic physiology. 
Arch. of Ophth., 1940, v. 24, Dec., pp. 
1123-1138. 

Eleven cases of acute uveal disease 
(exclusive of choroiditis) are reported 
in which vasodilator therapy seemed to 
give marked and rapid improvement. 
The similarity between iritis, iridocy- 
clitis, and cyclitis, or between acute 
choroiditis, acute spastic closure of the 
central retinal artery or one of its 
branches, and acute retrobulbar neu- 
ritis is based on the fundamental pa- 
thology and pathologic physiology of 
the various lesions in each group, The 
superficial differences between these 
clinical lesions depend on the anatomic 
structure of the tissues involved. The 
early changes consist of arteriolar con- 
striction, capillary dilatation, and in- 
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creased capillary permeability with re- 
sulting perivascular edema and round. 
cell infiltration. The early Pathologic 
changes are due to capillary anoxia, 
which in turn causes tissue anoxia jn 
special areas. The late pathologic 
changes are usually due to the replace- 
ment of acute focal necroses by scar 
tissue. Histamine or a histamine-like 
body is suggested as a likely etiologic 
agent because (1) histamine constricts 
arterioles and both dilates and increases 
the permeability of capillaries ; (2) his. 
tamine may be responsible for cases 
ascribed to allergy, focal infection, or 
cold; and (3) histamine is set free 
when tissue is traumatized. Hypersen- 
sitivity of one or more arteriolar and 
capillary units to histamine or a hista- 
mine-like body explains the focal nature 
of these lesions. Arteriolar and capil- 
lary hypersensitivity may be due to an 
excess or deficiency of epinephrine and 
the other hormones, to a relative avita- 
minosis, or (probably) to an age factor. 
A relative lack of histaminase may be 
the factor whereby histamine or a his- 
tamine-like body is able to enter the 
circulation in one region of the body 
and act on histamine-sensitive cells at 
some remote point in the body. Since 
sympathetic ophthalmia differs only 
quantitatively from the ordinary case 
of iridocyclitis, a new theory is offered 
for its origin and development. The 
theory is based on the pathologic and 
clinical features of this condition, and 
satisfactorily accounts for the atypical 
cases not preceded by a perforating in- 
jury. The giant cells and epithelioid 
cells are merely the reaction of uveal 
tissue cells to prolonged anoxia. A simi- 
lar mechanism would explain cases of 
sarcoid, Hodgkin’s disease, and many 
diseases attributed to viruses. While 
the causation is often obscure in uveal 
disease, the arteriolar and capillary 
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changes are the final common pathway 
jor all lesions attributed to focal infec- 
ion, to allergy, and to a lack of the 
different vitamin-B factors (particular- 
ly thiamine and nicotinic acid). Treat- 
ment directed specifically toward the 
vascular pathologic process has pro- 
duced excellent therapeutic results by 
relieving the tissue anoxia. 


J. Hewitt Judd. 


Gamble, R. C. A case of sympathetic 
ophthalmia treated with sulphanila- 
mide. Amer. Jour. Ophth., 1941, v. 24, 
Jan., pp. 49-51. 


Klien, B. A. Pseudomelanomas of the 
iris. Amer. Jour. Ophth., 1941, v. 24, 
Feb., pp. 133-138. 


Kronfeld, P. C. The limits of tyndal- 
limetry in the anterior chamber. Amer. 
Jour. Ophth., 1941, v. 24, Jan., pp. 51- 
7. 


Lijo Pavia, J. Absence of the retina 
and choroid. Total coloboma. Rev. Oto- 
Neuro-Oft., 1940, v. 15, March, p. 75. 
(See Section 10, Retina and vitreous.) 


Lijo Pavia, J. Bilateral congenital 
corectopia. Rev. Oto-Neuro-Oft., 1940, 
v. 15, Jan., p. 17. 

The third of a series of papers on 
congenital eye defects, this article deals 
with eccentricity of the pupil. A case is 
reported of corectopia in a seven-year- 
old congenital luetic in which second- 
ary glaucoma of the left eye was a 
complicating factor. The case was fol- 
lowed over a three-year period with 
marked visual improvement under anti- 
luetic therapy. Edward P. Burch. 


Lijo Pavia, J. Congenital aniridia 
with three observations. Rev. Oto- 
Neuro-Oft., 1939, v. 14, Nov., p. 259. 


A discussion of congenital aniridia 


with particular emphasis on the fre- 
quency of accompanying ocular defects 
is supplemented by three case reports. 
The article is profusely illustrated. 


Edward P. Burch. 


Marback, Hector. A rare form of per- 
sistent pupillary membrane. Folia Clin. 
et Biol., 1940, v. 12, no. 6, p. 203. 

The anomaly occurred in the right 
eye of a 16-year-old boy and consisted 
of a strand of triangular form spring- 
ing from the collarette between the one 
and two-o’clock positions and inserted 
on the anterior surface of the lens, near 
the anterior pole. The strand had all the 
appearances of iris tissue except that 
the surface was smooth. The point of 
insertion appeared tendinous and was 
surrounded by pigment granules. 
Neither the form nor the reaction of the 
pupil was affected. The literature is 
reviewed and the derivation of the 
anomaly is explained on embryologic 
E. M. Blake. 


grounds. 


Ramsay, A. M. An analogy between 
the intrinsic muscles of the eye and the 
muscle of the heart. Glasgow Med. 
Jour., 1940, v. 134, Oct., p. 115. 

The author maintains that similar 
structures behave similarly wherever 
they are found in the body. He men- 
tions the pain which is the basis of 
“photophobia” in the eye and of “an- 
gina” in the heart and which results 
from spasmodic contraction of the in- 
voluntary muscles of the respective 
organs. Photophobia is discussed at 
length. The similarity in functional ac- 
tivity and reaction to drugs, strain, 
and toxemia from various sources is 
described, explained, and amply illus- 
trated by occurrences common to all 
physicians. F. M. Crage. 

Sachs, E., and Heath, P. The pharma- 
cological behavior of the intraocular 
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muscles. 3. “Cholinergic” behavior of 
the dilator iridis. Amer. Jour. Ophth., 
1941, v. 24, Jan., pp. 34-39. 


8 
GLAUCOMA AND OCULAR TENSION 


Benedict, W. L. Sclerocorneal tre- 
phining (Elliot’s operation). Arch. of 
Ophth., 1940, v. 24, Dec., pp 1100-1112; 
also Trans. Sec. on Ophth., Amer. Med. 
Assoc., 1940, 100th mtg. 


The literature is reviewed and the 
anatomy of the relation of Tenon’s cap- 
sule to the sclera and conjunctiva is 
discussed. A modification of the Elliot 
operation is described in which the re- 
lation between Tenon’s capsule and the 
conjunctival epithelium is not disturbed 
and the cornea is not split. Wing cuts 
in Tenon’s capsule eliminate tension 
and lessen the danger of buttonholing 
the flap. This modification provides 
safety from infection and obviates con- 
striction of the flap and formation of a 
vesicle over the fistula. (Discussion. ) 

J. Hewitt Judd. 


Bolgob, P. I. The effect of high- 
frequency currents on glaucoma. Viest- 
nik Opht., 1940, v. 16, pt. 6, p. 421. 

The conclusions are made on the 
basis of 121 cases in which this form of 
therapy was applied because miotics 
alone were inadequate to control the 
intraocular tension, and the patients 
refused surgery. The data show that 
high-frequency currents were ineffec- 
tive in reducing intraocular tension to 
a lower level than that achieved by 
miotics. High frequency alone was en- 
tirely ineffective in absolute glaucoma, 
in some cases even producing a rise in 
tension; it reduced the tension in 


chronic and subacute glaucoma, but 
had no effect on the simple and abso- 
lute types. In postoperative cases, high- 
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frequency treatment was more effectiye 
than in unoperated cases, 


Ray K. Daily, 


Gabrielides, C. The Blascovics cyclo. 
dialysis. Results of and comments o, | 
the method. Bull. Soc. Hellénique 
d’Opht., 1939, v. 8, Oct.-Dec., p. 256, 

The author has used this procedure in 
chronic glaucoma, and especially jn 
cases of aphakia with secondary glay. 
coma. He states that the principal in. | 
convenience of the method lies in | 
postoperative deposition of pigmented | 
precipitates on the anterior lens capsule. | 

George A. Filmer. 

Sondermann. The importance of 
normal intraocular pressure in therapy, 
Klin. M. f. Augenh., 1940, v. 105, Oct, 
p. 486. 

A favorable blood supply to a dis. 
eased organ is the first and most im- 
portant condition for a good and speedy 
recovery. In all serious affections of 
the eye we must consider that even 
normal intraocular pressure involves a 
state of congestion of the veins un- 


favorable for healing. By artificial low- 
ering of the intraocular tension we may 
reduce this congestion and thus in- 
crease the healing tendency. The 
author showed experimentally that by 
opening the anterior chamber the pres- 
sure in the vortex veins might be re- 
duced to half and the blood supply 
thus considerably increased. In cor- 
neal ulcers healing may be stimulated 
through abolition of the anterior cham- 
ber by trephining. C. Zimmermann. 


Stokes, W. H. Hereditary primary 
glaucoma. Arch. of Ophth., 1940, v. 24, 
Nov., pp. 885-909. 

The previously published pedigrees 
of hereditary glaucoma occurring in 
three or more generations are sum- 
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marized and discussed and thirty cases 
occurring in five generations are re- 
ported. The disease appeared to be a 
simple dominant and not sex-linked. 
Consanguinity was not present. The 
age of onset varied in different families 
from early youth to adult life. Liability 
to transmission by the two sexes was 
equal, It usually, though not always, 
appeared in a chronic form. The inci- 
dence of myopia in hereditary glaucoma 
was sufficiently high to suggest that 
the hypertension had been a factor in 
producing it. The only permanently 
good results were obtained in persons 
in whom one of the fistulizing opera- 
tions was performed. The best results 
were obtained when the operation was 
performed early while the glaucoma 
was still in the compensatory stage 
and before irreversible secondary ana- 
tomic and pathologic changes had oc- 
curred. J. Hewitt Judd. 


9 
CRYSTALLINE LENS 


Allen, J. H., and Barer, C. G. Cata- 
ract of dystrophia myotonica. Arch. of 
Ophth., 1940, v. 24, Nov., pp. 867-884. 

The authors review the literature and 
report 22 cases found in 16 families 
during a period of eight years. Len- 
ticular changes were observed in each 
case in which biomicroscopic examina- 
tion was done, even though several of 
the patients had observed no visual 
disturbance. These changes consisted 
of numerous minute grayish-white 
opacities in the anterior and posterior 
cortex, close to but not immediately 
under the capsule, and interspersed 
with iridescent crystals of all hues. 
Some were diffusely scattered, others 
concentrated along the suture lines. On 
repeated examination the opacities 
were observed to increase. Other ocu- 
lar manifestations of the disease in the 
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order of frequency are: ptosis, ectro- 
pion, and enophthalmos. While dystro- 
phy myotonica is rare, it probably is 
not as rare as the case reports in the 
literature would indicate. Typical find- 
ings are shown in photographs. 


J. Hewitt Judd. 


Blaess, M. J. Suction cataract opera- 
tion. Jour. Internat. College of Surg., 
1941, v. 4, Feb., p. 37. 

The Barraquer suction technique for 
intracapsular extraction of cataract is 
described and the various steps illus- 
trated by photographs. photo- 
graphs.) George H. Stine. 


Lijo Pavia, J., and Cerboni, F. C. Bi- 
lateral atypical coloboma of the lens. 
Rev. Oto-Neuro-Oft., 1939, v. 14, Dec., 
p. 289. 

The literature of coloboma of the lens 
is briefly reviewed and a case of the 
authors is added to the literature. The 
patient was a 15-year-old boy whose 
family history revealed no ocular find- 
ings of importance. He was _ highly 
myopic in each eye. The site of the 
coloboma is diagrammatically repre- 
sented. The eyegrounds exhibited a 
marked atrophic chorioretinitis. 

Edward P. Burch. 


Mitchell, H. S., Cook, G. M., and 
Henderson, M. D. Anticataractogenic 
action of certain nitrogenous factors. 
Arch. of Ophth., 1940, v. 24, Nov., pp. 
990-998. 

Since it had been found that rations 
high in protein were protective, and 
those low in protein hastened the len- 
ticular changes due to galactose, vari- 
ous nitrogenous factors were tested 
and the results herein reported lead 
the authors to believe that the protec- 
tive agent is nitrogenous and that it 
may be some specific amino acid or 
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group of amino acids. An enzymic 
casein hydrolysate exerted the same 
protective action as commercial casein. 
Neither of the sulfhydryl amino-acids 
cystine and methiomine seemed to offer 
specific protection against galactose 
cataract when observed with a paired 
feeding technique. The simpler nitrog- 
enous compounds urea and choline 
were not effective substitutes for pro- 
tein in its anticataractogenic capacity. 
Deaminized casein was more protective 
and heated casein less protective than 
commercial casein. The significance 
and possible application of these find- 
ings are discussed. J. Hewitt Judd. 


Paez Allende, Francisco. Extraction 
of the crystalline lens without iridec- 
tomy. La Semana Med., 1941, v. 48, Jan. 
30, p. 249. 


Describes and illustrates fifteen cases 
in which the author removed the lens 
without iridectomy and without subse- 
quent hernia of the iris; some opera- 
tions being performed by suction, 
others by intracapsular extraction with 
forceps, others by extracapsular extrac- 
tion. W. H. Crisp. 


Rieken, Hans. Dislocation of the lens 
as an isolated symptom in the clinical 
picture of arachnodactyly. Klin. M. f. 
Augenh., 1940, v. 105, Oct., p. 482. 

In a 9-year-old boy whose family 
was afflicted with hereditary arachno- 
dactyly, bilateral ectopia of the lens 
was present but no other symptoms of 
the clinical picture. As the mother and 
other children showed a marked Mar- 
fan’s complex in addition to the dislo- 
cation of the lens, the ectopia is con- 
sidered as an isolated symptom of 
arachnodactyly. Zimmermann. 


Rolett, D. M. Unusual changes in 
the lens following trauma. Origin and 
treatment. Arch. of Ophth., 1940, v. 24, 
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Dec., pp. 1244-1254. (See Section 16 
Injuries.) 3 


Salit, P. W. Total lipid and choles. 
terol content of cataractous and cle. 
rosed human lenses. Amer. Jour, 
Ophth., 1941, v. 24, Feb., pp. 191-195. 


Velhagen, K., Jr. Cases of diabetic 
cataract. Klin. M. f. Augenh., 1940, y. 
105, Oct., p. 503. 

Three cases of mild, moderately ¢e- 
vere, and latent diabetes are described 
as showing subcapsular opacities, very 
marked subcapsular delineation of fb- 
ers, and punctate and floccular opaci- 
ties. The course indicated that, in spite 
of the advanced age of the patients (45, 
50, and 65 years respectively), true 
diabetic opacities of the lens existed, 
The special changes were observed for 
only a few days. C. Zimmermann, 


10 
i 
RETINA AND VITREOUS 


3rown, W. M., and Whitney, E. L. 
Peripheral vascular picture in retinitis 
pigmentosa. Arch. of Ophth., 1940, v. 
24, Nov., pp. 984-989. 

In nine cases of retinitis pigmentosa 
the peripheral vascular picture at the 
limbus and at the nail bed was studied 
by biomicroscopy and the occlusion 
index was determined. All cases pre- 
sented unmistakable evidence of a gen- 
eralized peripheral vascular disturb- 
ance of the capillary type. A summary 
of these findings is presented in a table. 
The altered metabolism at the chorio- 
retinal threshold due to this capillary 
abnormality was sufficient to produce 
anoxia and subsequent death of the 
neuroepithelium. J. Hewitt Judd. 


Lijo Pavia, J. Absence of the retina 
and choroid. Total coloboma. Rev. Oto- 
Neuro-Oft., 1940, v. 15, March, p. 75. 
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The author reports a unique case of 
pilateral absence of retina and choroid 
‘a a seven-year-old child. The condi- 
tion could not be classified as either 
choroideremia or gyrate atrophy of 
etina and choroid. There was total ab- 
sence of all retinal structures, choroid, 
and optic papilla. The eyes were nor- 
mal externally and the mediae were 
clear. Blood vessels transversing the 
ophthalmoscopic field could be made 


Edward P. Burch. 
out. 


Viramontes, Luis. Detachment of the 
retina and industrial accidents. Boletin 
del Hosp. Oft. de Ntra. Sra. de la Luz, 
1940, v. 1, July-Aug., pp. 118-124. 

The author touches briefly on the 
doubts which frequently exist as to 
whether detachment results from work- 


ing conditions or from systemic disease. 
W. H. Crisp. 


Wetzel, J. O. Pseudoglioma of the 
retina. Amer. Jour. Ophth., 1941, v. 24, 
Feb., pp. 164-173. 


11 
OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Fazio, C., and Farina, P. Blood-vessel 
structure of optic nerve, chiasm, and 
optic tract. Riv. Oto-Neuro-Oft., 1940, 
v.17, Jan.-Feb., pp. 38-54. 

The disposition of the vascular for- 
mation in these structures was studied 
in 30 human cadavers. In each a paral- 
lelism existed between the vessel and 


nerve structures. (21 figures.) 
M. Lombardo. 


Hausman, Louis. The surgical treat- 
ment of syphilitic optic atrophy due to 
chiasmal arachnoiditis. Amer. Jour. 
Ophth., 1941, v. 24, Feb., pp. 119-132. 


Proksch, Marie. Tobacco amblyopia 
superimposed on myopic macular 


changes. Klin. M. f. Augenh., 1940, v. 
105, Oct., p. 507. 

A man of 53 years with myopic mac- 
ular changes developed sudden visual 
disturbance with marked central sco- 
toma. Excessive smoking was discon- 
tinued and after a month the vision im- 
proved. C. Zimmermann. 


12 

VISUAL TRACTS AND CENTERS 

Halstead, W. C., Walker, A. E., and 
Bucy, P. C. Sparing and nonsparing of 
“macular” vision associated with occip- 
ital lobectomy in man. Arch. of Ophth., 
1940, v. 24, Nov., pp. 948-966. 

In the two cases of occipital lobec- 
tomy considered in this report it was 
found that the patients remained intel- 
ligent, coOperative, and capable of ac- 
curate fixation, thus making possible 
careful examination of the central visu- 
al fields. Right hemianopsia with non- 
congruous maximal sparing of 2.5 de- 
grees for brightness and color was 
found under test conditions which pro- 
vided direct control of accuracy of 
fixation in the instance of the patient 
with the left occipital lobectomy. Spar- 
ing of 1.25 degrees for form was also 
found in this patient. Left homonymous 
hemianopsia with splitting of the mac- 
ula was found in the instance of the 
patient with a right occipital lobec- 
tomy. This had been confirmed repeat- 
edly during the six months after the 
operation. In the first case complete 
removal of all striate cortex was veri- 
fied histologically. In the second, little 
if any striate cortex remained after 
lobectomy. The paradox presented by 
these cases does not seem open to solu- 
tion in terms of any of the present 
hypotheses concerning the arrangement 
of the visual system. Yet the two cases 
reported, both in terms of histologic 
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control of the lesion and in analysis of 
the visual functions, show that the 
paradox is real and not apparent. This 
indicates that the problem of cortical 
projection of the macula is not yet ade- 
quately solved. (Discussion.) 

J. Hewitt Judd. 


Lillie, W. I. Prechiasmal syndrome 
produced by chronic local arachnoiditis. 
Arch, of Ophth., 1940, v. 24, Nov., pp. 
940-947; also Trans. Sec. on Ophth., 
Amer. Med. Assoc., 1940, 100th mtg. 


Prechiasmal and chiasmal inflamma- 
tory lesions which produce a slowly 
progressive syndrome suggestive of 
tumor may be broadly classified as 
basal gummatous meningitis, and 
chronic local arachnoiditis. Three cases 
are reported in which the correct site 
of the lesion was diagnosed ophthalmo- 
logically and the correct pathologic 
process predicted preoperatively by 
the encephalographic findings. When- 
ever a prechiasmal or chiasmal syn- 
drome is associated with a normal 
roentgenographic picture, chronic local 
arachnoiditis should be suspected and 
encephalographic studies made. This 
procedure will prove invaluable in indi- 
cating the correct pathologic process 
before surgical treatment is instituted. 
Chronic local arachnoiditis responds 
favorably only to surgical intervention, 
and an operation should be done with- 
out delay. (Discussion.) 

J. Hewitt Judd. 


Weinberger, L. M., Adler, F. H., and 
Grant, F. C. Primary pituitary adenoma 
and the syndrome of the cavernous 
sinus. Arch. of Ophth., 1940, v. 24, Dec., 
pp. 1197-1236; also Sec. on Ophth., 
1940, 100th mtg. 


Fourteen cases of primary pituitary 
adenoma presented unusual neurologic 
and neuro-ophthalmologic clinical pic- 
tures. They are divided into three 
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groups: (1) those in which the disturb. 
ances referable to the ocular and tri. 
geminal nerves composed the exclusive 


neurologic picture; (2) those in which 
the symptoms referable to the Ocular 
and trigeminal nerves dominated the 
clinical picture but in which there were 
some evidences of implication of the 
optic chiasm; and (3) those in which 
the disturbances referable to the ocu- 
lar and trigeminal nerves were an jm. 


portant part of the clinical symptoms | 


but in which there were unequivocal 
visual-field defects indicating an intra- 
sellar lesion, The disturbances referable 
to the ocular and trigeminal nerves jn 
these cases were accounted for by the 
implication of the cavernous sinus, It 
is shown that occasionally pituitary 
adenomas grow laterally and that this 
mode of growth may produce the clini- 
cal picture of a lesion in the sphenoid 
fissure rather than the classic chiasmal 
syndrome. The anatomic structure of 
the sella turcica and its surroundings 
which results in the lateral growth of 
the tumors with involvement of the 
structures contained in the cavernous 
sinus is discussed. The conditions to 
be differentiated from the pituitary 
adenoma are considered. The changes 
in the usual surgical technique when a 
lateral extrusion of a pituitary ade- 
noma has been diagnosed are dis- 
cussed. (Discussion.) 


J. Hewitt Judd. 


13 
EYEBALL AND ORBIT 
Aird, R. B. Experimental exophthal- 
mos and associated myopathy induced 
by the thyrotropic extract. Arch. of 
Ophth., 1940, v. 24, Dec., pp. 1167-1178. 
The experimentally produced exoph- 
thalmos developed in the refractory 
period following acute thyrotoxicosis 
produced by the action of the thyro- 
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tropic principle on the thyroid gland 
and progressed slowly in an irregular 
manner. After several months of injec- 
tion, the exophthalmos was found to 
persist in spite of discontinuance of in- 
jections, and even under narcosis or 
after death. Myopathy of the extraocu- 
lar muscles was observed in the guinea 
pigs in which exophthalmos had de- 
veloped after injection of the extract. 
This change was sufficient to account 
for the degree of exophthalmos ob- 
served as well as its permanence fol- 
lowing prolonged treatment. No other 
satisfactory explanation for the exoph- 
thalmos was found. Qualitatively, the 
experimental myopathy was consistent 
with the changes found in the extraocu- 
lar muscles of human patients afflicted 
with malignant exophthalmos. (Discus- 


sion. ) J. Hewitt Judd. 


Ellett, E. C. Unilateral exophthal- 
mos. Jour. Amer. Med. Assoc., 1941, v. 
116, Jan. 4, p. 1. 

The different causes 
exophthalmos are discussed and illus- 
trated by cases. (23 case reports, 42 
George H. Stine. 


of unilateral 


illustrations. ) 


Lemoine, A. N. Pseudotumors of the 
orbit (inflammatory). Jour. Missouri 
State Med. Assoc., 1941, v. 38, Jan., 
p. 15. 

This report is written as a plea for 
biopsy examination of all orbital tum- 
ors before radical surgery is done. Two 
cases are reported in which the his- 
tory, signs, and symptoms were identi- 
cal with those of malignant neoplasms. 
After exenteration had been decided 
upon but before it was done, biopsies 
were taken and revealed both growths 
to be pseudotumors. The causes are 
given as foci of infection, either by con- 
tinuity or metastasis, tuberculosis, late 
syphilis (gumma), or trauma. 

Morris Kaplan. 


Sniderman, H. R. Cirsoid aneurysm 
of the orbit. Arch. of Ophth., 1940, v. 
24, Dec., pp. 1190-1196. 

Sniderman describes two cases. The 
first case presented multiple congenital 
cirsoid aneurysms with orbital involve- 
ment which improved after ligation of 
the external carotid artery and superior 
thyroid artery. The second had a cir- 
soid aneurysm of the orbit following 
trauma which was completely relieved 
after ligation of the external carotid 
artery, occlusion of the internal carotid 
artery with an aluminum band, and 
local extirpation of some of the vessels 
of the lid. The vascular supply of the 
orbit and lid is briefly reviewed. (Pho- 


tographs.) | J. Hewitt Judd. 


Torres Estrada, Antonio. Dermoid 
cysts of the orbit penetrating to the 
anterior cerebral fossa. Boletin del Hos- 
pital Oft. de Ntra. Sra. de la Luz, 1940, 
v. 1, July-Aug., pp. 129-132. 

The patient was a woman of 62 years, 
who stated that the tumor had been 
present since birth. Operation was per- 
formed through an incision along the 
line of the eyebrow. The roof of the 
orbit had been destroyed in a circular 
area about 3 cm. in diameter. The cyst 
extended into the anterior cerebral 
fossa, pushing aside the dura mater, 
and there were openings into the fron- 
tal and anterior ethmoidal sinuses. A 
drainage tube was left in position for 
a few days. The wound healed by first 
intention, and the eye returned to its 
normal position. W. H. Crisp. 
14 
EYELIDS AND LACRIMAL APPARATUS 


Busacca, Archimede. A simple meth- 
od of treating dacryocystitis in the 
newborn. Arch. of Ophth., 1940, v. 24, 
Dec., pp. 1256-1257. 

Good results in six cases have been 
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obtained by use of an injection of two 
c.c. of bouillon containing the Besredka 
filtrates through a cannula into the sac 
with as much pressure as possible. The 
irrigations are repeated every second 
day. J. Hewitt Judd. 


Cramer, F. E. K., and Balza, J. Pres- 
entation of new burrs for the operation 
of dacryocystorhinostomy. La Semana 
Med., 1941, v. 48, Jan. 30, p. 294. 

Four burrs are described and illus- 
trated, in two types, conical and in- 
verted conical. 


Klemens, F. Blepharochalasis, thy- 
roid disease, and double lip. Klin. M. f. 
Augenh., 1940, v. 105, Oct., p. 474. 

One case of blepharochalasis with 
typical double lip and two cases of 
blepharochalasis with thyroid disease 
are described. All showed a prolapse of 
the palpebral lacrimal gland. Endocrine 
disturbances of the thyroid glands and 
ovaries are assumed as probable etiol- 
ogy. C, Zimmermann. 


Spaeth, E. B. Congenital colobomata 
of the lower lid. Amer. Jour. Ophth., 
1941, v. 24, Feb., pp. 186-190. 


Tiscornia, A., and Nano, H. M. 
Acute bilateral primary palpebral da- 
cryoadenitis. La Semana Med., 1940, v. 
47, Sept. 12, p. 575. 

The patient was a boy of eight years, 
who came on account of a rapidly de- 
veloping swelling beneath the skin of 
the outer half of the upper eyelid. There 
were systemic symptoms, and in the 
course of two or three days fluctuation 
developed. After evacuation of pus 
through surgical incisions, the general 
and local symptoms rapidly disap- 
peared. Bacteriologic study showed the 
presence of staphylococci, streptococci, 


pneumococci, and Morax diplobacilli. 
W. H. Crisp. 


15 
TUMORS 

Badtke, Gunther. The question of he- 
redity in glioma retinae. Klin. \. f, 
Augenh., 1940, v. 105, Oct., p. 451, 

All cases of glioma treated at the eye 
clinic of Innsbruck from 1900 to 1940 
are reviewed and evaluated. Special at- 
tention is paid to the possible role of 
heredity. Badtke describes three genea- 
logic trees showing hereditary tainting 
by carcinoma, hydrophthalmos, and 


mental disease. C. Zimmermann. 


Gifford, S. R. Phakoma retinae and 
adenoma sebaceum. Arch. of Ophth., 
1940, v. 24, Nov., pp. 967-971. 

A man aged 37 years presented an 
almost white, rounded mass in the 
retina, 0.5 disc-diameter in size and ele- 
vated about 2 diopters, and crossed by 
several small retinal vessels. There 
were a few areas of depigmentation 
with ill-defined borders in the macular 
area and elsewhere in the fundus. The 
opposite eye was normal. The patient 
presented typical adenoma sebaceum of 
the cheeks and a number of neuro- 
fibromata on the shoulders and arms. 


(Photograph. ) J. Hewitt Judd. 


Luzsa, Andreas. Metastases of carci- 
noma of the mammary gland in both 
eyes. Klin. M. f. Augenh., 1940, p. 104, 
Oct., p. 495. 

A woman of 65 years complained of 
rapid deterioration of the vision of her 
left eye. Both her parents had died from 
carcinoma, and two years previously 
her right breast had been removed with 
dissection of the axial lymph nodes. 
Both fundi showed near the discs cir- 
cumscribed intraocular tumors starting 
from the choroid. In both eyes the ten- 
sion was diminished. Enucleation 
would be indicated only in case of pain- 
ful secondary glaucoma. 

C. Zimmermann. 
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‘Pavisic¢, Zvonimir. A case of neuro- 
fibromatosis of the lids. Klin. M. f. 
Augenh., 1940, v. 105, Oct., p. 490. 

Four years previously a normally de- 
veloped boy of 11 years had noticed a 
small red nodule of the skin above the 
left eyebrow. The nodule grew and ex- 
tended over the left upper and lower 
lids. Two years later a tumor of the ab- 
domen had been partially removed. The 
tumor of the lids had spread in the con- 
junctiva and a thin pannus covered 4 
or 5 mm. of the upper part of the cor- 
nea. The lamina cribrosa and papillary 
vessels were covered by a fine veil. The 
left orbit was very much enlarged and 
in consequence stenosis and deforma- 
tion of the left nasal meatus, ethmoidal 
cells, and frontal sinus were found. The 
tumor was removed from the lids and 
temporal region. It consisted of a con- 
glomeration of nodular nerve loops, 
secondary to a congenital mesenchy- 
mal disturbance of development, with 
fibrous increase of the endoneurium 
and thickening and proliferation of the 


perineurium. C. Zimmermann. 


Saradarian, A. V. Bilateral subcon- 
junctival lymphoid infiltration, Arch. 
of Ophth., 1940, v. 24, Nov., pp. 980- 
983. 


A man aged 55 years presented an 
extensive reddish or salmon-colored 
sharply demarcated mass which slight- 
ly overhung the limbus but did not in- 
volve the cornea. At biopsy a nonin- 
flammatory subconjunctival tumor of 
the episclera was easily separated from 
the normal sclera below. Sections of the 
mass showed myelocytes, a few plasma 
cells, and numerous undifferentiated 
blast cells with occasional reticulum. 
Numerous blood spaces and collagen 
fibers were also present. The diagnosis 
of lymphoma or leukemic nodule was 
made. J. Hewitt Judd. 
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Spratt. C. N. Carcinoma of the lacri- 
mal sac. Arch. of Ophth., 1940, v. 24, 
Dec., pp. 1237-1243. 

A man aged 66 years presented a 
swelling over the lacrimal sac with con- 
siderable proptosis of the eye. A hard, 
rounded mass could be palpated over 
the sac and a hard lobulated mass occu- 
pied the inner two thirds of the lower 
lid. Complete exenteration of the orbit 
was done and no recurrence had been 
noted ten months after the operation. 
Cases reported in the literature are re- 
viewed. The findings are shown in 
photographs and photomicrographs. 

J. Hewitt Judd. 


16 
INJURIES 


Drachman, M., and Friedman, B. A 
method of eliminating arcing in the 
foot switch of an eye magnet. Arch. of 
Ophth., 1940, v. 24, Dec., pp. 1255-1256. 

By employing a condenser mounted 
across the switch terminals to by-pass 
the electric surge around the switch as 
it is being opened, arcing is prevented. 
The condenser blocks any inflow of 
direct current into the magnet. This 
enables the operator to use a small, 
convenient foot switch instead of the 
heavy type usually employed. 

J. Hewitt Judd. 


Rolett, D. M. Unusual changes in the 
lens following trauma. Origin and 
treatment. Arch. of Ophth., 1940, v. 24, 
Dec., pp. 1244-1254. 

Five cases of post-traumatic station- 
ary cataract are reported. Two of the 
cases give a history of perforating in- 
jury and three of nonperforating injury. 
The cataracts in all cases presented a 
peculiar cobweb-shaped, stationary, 
central opacity involving similar layers 
of the lens. The author suggests that 
this type of cataract forms as a result 
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of injury to the eye which traumatizes 
the iris and the ciliary body. An exu- 
date accompanying the hemorrhage in- 
to the anterior chamber spreads either 
over one or both surfaces of the lens. 
This exudative membrane becomes or- 
ganized at the poles. At the periphery 
of the lens the more active circulation 
of the aqueous clears the lens of the 
exudate before it becomes organized. 
The opacities remain local because 
comparatively only a small portion of 
the lens is involved and the deeper 
structures are not injured either direct- 
ly or indirectly. These changes are 
shown by means of drawings. (Discus- 
sion. ) J. Hewitt Judd. 


Tatar, Josef. Contribution to the 
method of extraction of foreign bodies 
(nonmagnetic) protruding into the an- 
terior chamber. Klin. M. f. Augenh., 
1940, v. 105, Oct., p. 499. 

After discussing the methods of other 
workers, the author describes and il- 
lustrates Kreiker’s procedure of intro- 
ducing a lance-shaped knife behind the 
foreign body and removing the foreign 
body with a forceps. 

C. Zimmermann. 


Torres Estrada, Antonio. Ocular 
burns by lime. Boletin del Hosp. Oft. 
de Ntra. Sra. de la Luz, 1940, v. 1, July- 
Aug., pp. 125-128. 

To neutralize the particles of lime 
included within the coagulated tissues, 
the author utilizes the ready solubility 
of lime in a solution of sugar. The 
chemical compound formed is a sac- 
charide of lime extraordinarily soluble 
in water. The most effective method 
consists in applying within the con- 
junctival sac powdered sugar, or even 
granulated sugar, preferably under lo- 
cal anesthesia. After the first abundant 
application of sugar, followed by irri- 
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gation, a weaker solution of sugar js 
applied frequently for two or thees 
days. The author further mentions the 
burns produced by the juice of the 
maguey plant, in workers engaged in 
extracting the fiber. The juice of 
maguey is said to be very rich in oxa- 
late of lime, deposition of which tends 
to precipitate microscopic needles jn 
the tissues. Torres Estrada has found 
sugar beneficial also in these cases. 
W. H. Crisp. 


Traquair, H. M. War injuries of the 
eye, and the general practitioner. The 
Practitioner, 1940, v. 145, Oct., p. 282. 

Many war eye injuries come to the 
attention of the general practitioner 
first and later are referred to the oph- 
thalmic surgeon in the base hospital. 
If the eye injury is one of a number of 
physical injuries the patient is placed 
in a general surgical ward and the 
medical officer must take an initial and 
sometimes considerable share in the 
treatment. 

Injuries to the eyes are grouped ac- 
cording to their seriousness. Psycho- 
logic injury is included and considered 
important. Methods of examination and 
general principles of treatment are de- 
scribed. Results with sulphonamides as 
prophylactics are promising; their use 
is advised in penetrating injuries where 
the eye is retained. F. M. Crage. 


Yazujian, D. M. Localization of in- 
traocular foreign bodies. Arch. of 
Ophth., 1940, v. 24, Nov., pp. 975-979; 
also Sec. on Ophth., Amer. Med. Assoc., 
1940, 100th mtg. 

Yazujian describes an inexpensive 
method of localization by means of a 
frame made to fit over the eyeball. A 
small inner circle measuring 12 mm., 
and a larger circle of 22 mm. (inside 
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diameters) are joined by four cross 
bars. The smaller circle fits around the 
cornea, and the larger one over the 
sclera. The distance between the planes 
of the two circles is 6 mm., and the 
largest circle reaches a point approxi- 
mately 5 mm. in front of the equator. 
The four cross bars divide the eyeball 
into four quadrants. Since the larger 
circle covers the whole circumference 
of the eyeball, any foreign body shown 
within this circle in the anteroposterior 
view is bound to be in the eyeball, pro- 
vided the plate of the lateral view also 
shows it to be so. Bearing in mind that 
the inside diameter of the eyeball is 22 
mm, and knowing the distance between 
the corneal and the scleral circle of the 
instrument, one can readily calculate 
the depth of the foreign body shown in 
the lateral plate. J. Hewitt Judd. 


17 

SYSTEMIC DISEASES AND PARASITES 

Johnson, L. V., and Eckhardt, R. E. 
Ocular conditions associated with clini- 
cal riboflavin deficiency. Arch. of 
Ophth., 1940, v. 24, Nov., pp. 1001-1005. 

The authors discuss briefly aribo- 
avinosis, interstitial keratitis, rosacea 
keratitis, pathologic conditions of the 
cornea associated with pellagra, multi- 
ple obstruction of meibomian glands, 
and twilight blindness; and the use of 
pantothenic acid in elixir of vitamin-B 
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complex as supportive treatment for 
corneal ulcers. J. Hewitt Judd. 


Pacheco Luna, R. Two cases of 
onchocercosis studied after 24 years of 
apparent cure. Guatemala Med., 1940, 
v. 5, Sept., pp. 9-10. 

The first patient was the one in whom 
Robles discovered the filaria in 1916. 
In removing from a child of seven years 
a small tumor of the frontal region, 
Robles found projecting from one of 
the ends of the tumor a filiform loop, 
about the size of a basting thread ; and 
within the tumor he found a parasite 
corresponding to the loop. The previous 
clouding of the vision disappeared after 
removal of the tumor, and the same 
sequence of events was reported with 
regard to a number of other patients 
who were discovered on the same es- 
tate. In this and in the second patient, 
who had come in 1916 on account of 
visual disturbance, and in whom a tiny 
tumor had been removed from the hairy 
scalp, the recent examination showed 
normal ocular structures and normal 
vision. 

Reference is made to the discovery 
by Torreoella that microfilarias in the 
cornea and iris are killed immediately 
(and without harm to the patient) by 
replacing the aqueous humor with a 
1-to-1,000 solution of plasmochin. 

W. H. Crisp. 
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NEWS ITEMS 


News items should reach the editor by the twelfth of the month, 


DEATHS 


Dr. John Burr Talmage, Lawrenceburg, In- 
diana, died December 4, 1940, aged 74 years. 

Dr. John D. Boileau, Philadelphia, Pennsyl- 
vania, died December 26, 1940, aged 87 years. 

Dr. Ulysses B. G. Ewing, Franklin, Indiana, 
died December 17, 1940, aged 77 years. 

Dr. Rosario J. Page, Fort Kent, Maine, died 
December 22, 1940, aged 60 years. 

Dr. Allen Carithers Banner, Greensboro, 
North Carolina, died January 11, 1941, aged 
44 years. 


MISCELLANEOUS 


The sectional meeting of the American Col- 
lege of Surgeons was held at the William 
Penn Hotel, Pittsburgh, Pennsylvania, on 
March 17, 18, and 19, 1941. The usual hospital 
clinics including surgery of the eye were given 
and well attended. Among the panel discus- 
sions were the following in reference to eye 
surgery: “Operations for cataract,” leader: 
Dr. Clyde A. Clapp, Baltimore; collaborators: 
Dr. John E. L. Keyes, Youngstown, and Dr. 
Walter S. Atkinson, Watertown. “Industrial 
eye surgery,” leader: Dr. Arthur M. Culler, 
Dayton; collaborators: Dr. Glendon E. Curry, 
Pittsburgh, and Dr. Charles W. Jennings, Pitts- 
burgh. “Retinal detachment,” leader: Dr. Hugh 
S. McKeown, New York; collaborators: Dr. 
Edmund B. Spaeth, Philadelphia, and Dr. 
James N. Greear, Washington, D.C. “Glau- 
coma,” leader: Dr. James N. Greear, Washing- 
ton, D.C.; collaborator: Dr. Walter S. Atkin- 
son, Watertown. A number of motion pictures 
of interest to ophthalmologists were shown 
daily. 


The Ophthalmologia Ibero Americana, a 
new ophthalmologic journal, has recently ap- 
peared in Brazil under the direction of Dr. 
Moacyr E. Alvaro. This quarterly journal con- 
tains original articles, abstracts, society pro- 
ceedings, book reviews, news, and other notes. 


From Mexico City has recently been re- 
ceived a first issue of the Boletin del Hospital 
Oftalmologica de Nuestra Senora de la Luz. 
This bulletin will publish papers and case 
reports from members of the staff. 


The National Society for the Prevention of 
Blindness, Inc., announces that four new mem- 
bers have been added to the Industrial Advisory 
Committee. They are: Dr. Alice Hamilton, 
consultant to the United States Department of 
Labor, Washington, D.C.; Dr. Morton G. 
Lloyd, chief, Section on Safety Codes, National 
Bureau of Standards, Washington, D.C.; Mr. 
Harold L. Miner, safety director, DuPont de 
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Nemours and Company, Wilmington, Delaware: 
Dr. John J. Wittmer, of New York City, rep- 
resenting the American Association of Indus. 
trial Physicians and Surgeons. Dr. Leonard 
Greenburg, executive director of the Division 
of Industrial Hygiene, New York State De. 
partment of Labor, is the chairman of the 
Society’s Industrial Advisory Committee. 


SOcIETIES 


The twelfth scientific meeting of the As. 
sociation for Research in Ophthalmology will 
be held on Tuesday, June 3, 1941, in the Empire 
Room of the Hotel Cleveland in Cleveland, 
Ohio. The following program will be presented. 


9:30 A.M. 


1. Studies in capsular permeability and lens 
swelling, by John G. Bellows, M.D., Depart. 
ment of Ophthalmology, Northwestern Uni- 
versity Medical School, Chicago. 

2. The relation of adrenalin to the secre- 
tion of the intraocular fluid, by J. S. Frieden- 
wald, M.D., and W. Buschke, M.D., Johns 
Hopkins University and Wilmer Ophthalmo- 
logical Institute of the Johns Hopkins Univer- 
sity and Hospital, Baltimore. 

3. Multiple extraocular-muscle transplants 
in monkeys, by P. J. Leinfelder, M.D., Depart- 
ment of Ophthalmology, State University of 
Iowa, Iowa City. 

4. The protein content of the aqueous humor 
in man, by Peter C. Kronfeld, M.D., Depart- 
ment of Ophthalmology, Illinois Eye and Ear 
Infirmary, Chicago. 


2:30 P.M. 


5. The spectral sensitivities of the color 
receptors as measured by dark adaptation, by 
Joseph Mandelbaum, M.D., Esther U. Mintz, 
Ph.D., Department of Ophthalmology, Bellevue 
Hospital, and Biophysics Laboratory, Colum- 
bia University, New York. 

6. Physiological studies on neural mecha- 
nisms of visual localization and discrimination, 
by S. A. Talbot and W. H. Marshall, Labora- 
tory of Physiological Optics, the Wilmer In- 
stitute of The Johns Hopkins University and 
Hospital, Baltimore. 

7. Experimental contributions to the prob- 
lem of vitreous detachment, by L. V. Sallman, 
M.D., Department of Ophthalmology of the 
College of Physicians and Surgeons, Colum- 
bia University, New York. 

8. Gliomas of the retina: Histogenesis and 
histopathologic classification, by Edith M. Park- 
hill, M.D., W. L. Benedict, M.D., Department 
of Pathology and Department of Ophthalmol- 
ogy, Mayo Clinic, Rochester, Minnesota. 
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The Eye Section of the Philadelphia County 
Medical Society presented the following pro- 
sram on March 6, 1941: The draftee S vision, 
: Dr. Clarence P. Franklin; Atypical malig- 
nant exophthalmos, by Dr. George Schwarz- 
; Orbital complications of nasal-accessory- 
sinus disease, by Dr. George W. Mackenzie. 
Postgraduate conferences in ophthalmology 
were held by Drs. Yaskin and Olsho and Drs. 
Lillie and Lehrfeld. 


The Los Angeles Society of Ophthalmology 
and Otolaryngology announces the following 
oficers for 1941: Dr. Harold Mulligan, presi- 
dent; Dr. Ben Dysart, vice-president; Dr. 
Colby Hall, secretary-treasurer; Dr. John P. 
Lordan, committee-man. Meetings are held at 
the Los Angeles County Medical Association 
Building, 1925 Wilshire Boulevard, Los An- 
geles, at 6:00 P.M., on the fourth Monday of 
each month from September to May, inclu- 
sive. 

The annual congress of the Ophthalmologi- 
cal Society of Egypt took place at the Me- 
morial Ophthalmic Laboratory, Giza, Egypt, on 
March 14 and 15, 1941. The symposium for the 
congress was: Soliman lecture on Blepharitis ; 
Glaucoma. 


On Tuesday, March 11th, the Milwaukee 
Oto-Ophthalmic Society held its regular meet- 
ing in conjunction with the Chicago Laryngo- 
logical and Otological Society. A very interest- 
ing scientific program was presented by the Chi- 
cago Society. 


The Executive Board of the American Pub- 
lic Health Association announces the dates of 
the seventieth annual meeting as October 14-17, 
1941. The meeting place is Atlantic City, New 


Jersey. Headquarters for the meeting will be 
the Convention Hall. Residence headquarters 
will be the Hotel Traymore. 

The sixty-ninth annual meeting held in De- 
troit, in October, attracted an attendance of 
more than 3,100 from all parts of the United 
States and also from Canada, Cuba, and Mex- 
ico. The seventieth annual meeting, it is ex- 
pected, will bring together more than 3,500 
professional public-health workers. 

A New Jersey committee responsible for 
entertainment, inspection trips, and other local 
aspects of the meeting is being formed under 
the direction of Dr. S. L. Salasin, health off- 
cer of Atlantic City. 

A number of related organizations habitually 
meet with the American Public Health Asso- 
ciation. They will do so again at Atlantic City. 
Among them are the American School Health 
Association, the International Society of Medi- 
cal Health Officers, the Association of Women 
in Public Health, the Conference of State 
Sanitary Engineers, the Conference of Mu- 
nicipal Public Health Engineers, and the Con- 
ference of State Provincial Public Health 
Laboratory Directors. 


PERSONALS 


Dr. Charles A. Bahn has been recently ap- 
pointed professor of ophthalmology of the 
Louisiana State University, New Orleans, shar- 
ing the teaching responsibilities with Dr. Theo- 
dore J. Dimitry. 


Dr. Charles E. Walker, Jr., and Dr. George 
A. Filmer announce their association in the 
practice of ophthalmology, at 1114 Republic 
Building, Denver. 
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OF THE EXTRA One of Nine Positions 
OCULAR MUSCLES Position 1. Eyes up and to right. 
To elevating action 
: J ; of the right superior rectus and 
By George P. Guibor the left inferior oblique. NOTE: 
Overaction of the right superior 
A VALUABLE REFERENCE CHART... of the left infe. 
FOR CLASSROOM AND _ OFFICE 
USES Chart shows 9 positions with de- 
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Austin B. Belgard, President 


BELGARD, INC., Rx Opticians 
SIX NORTH MICHIGAN AVENUE e¢ CHICAGO 


Pioneers in Prescription Analysis 


THE RESULTS OF MODERN 
OPHTHALMIC RESEARCH 


are made available to you through the 
new devices 


advertised in these pages. 


HAVE YOU NOTED THEM? 
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